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AGENDA 
Monday, 28 February 1994 
6:00 p.m.-     Late Registration & Light Reception 
8:00 p.m.      at Ritz-Carlton, Tysons Corner, VA (Outside Meeting Salon - 5th Floor) 

Tuesday, 1 March 1994 
7:30 a.m.-     Late Registration & Light Refreshments 
8:30 a.m.      Ritz-Carlton, Tysons Corner 

8:30 a.m.      Administrative Remarks 
Mr. Stephen Moss, Assistant Director, Contract Policy and Special Projects, BMDO 

8:35 a.m.      Welcome and Introduction of Keynote Speaker 
MG William E. Eicher, U.S. Army (Ret), Vice President, American Defense Preparedness 
Association (ADPA) 

8:40 a.m. Keynote Address: BMDO Vision, Reorganization, Major Issues and Challenges 
LTÖ Malcolm R. O'Neill, U. S. Army, Director, BMDO 

9:30 a.m.      The Worldwide Ballistic Missile Threat 
Dr. Thomas Ward, Director, Security, Intelligence, & Countermeasures Directorate, BMDO 

• Operational Threat Environment 
• Theater Ballistic Missiles 
• Strategic Ballistic Missiles 

10:15 a.m.     Break - Refreshments 
10:45 a.m.    International Participation 

Dr. J. David Martin, Deputy for Strategic Relations, BMDO 
• Administration/Congressional views on Participation 
• Opportunities for Participation 
• Other Nations' Views on BMD 

11:10 a.m.     ABM Treaty Issues 
LTC Vincent Faggioli, Assistant General Counsel for Treaty Compliance 

11:35 a.m.     Congressional Overview 
Mr. Thomas Johnson Chief, Legislative Support Division, BMDO 

• Fiscal Year 1994 Congressional Direction 
• Outlook for Fiscal Year 1995 

12:00 p.m.     Lunch 
Speaker: Dr. Anita Jones,   Director of Defense Research and Engineering (DDR&E) 

1:30 p.m.      Theater Missile Defense (TMD) 
COL Gordon Hagewood, USA, Director, Program Management and Corporate Strategy, 
BMDO 

•TMD Program 
LTC John Upton, USMC, Director, Theater Defense Sensors, BMDO 

• Near-Term Program 
LTC/P Perry, Casto. USA, Program Integrator for CORPS SAM, BMDO 

-    «TMD Acquisition Programs 
Col Richard A. Ritter, USAF, System Integration Directorate 

• TMD C3 Program 
3:00 p.m.      National Missile Defense (NMD) 

Mr. Francis O'Meara, Assistant Deputy for Readiness, BMDO 
• The Past, Present and Future of NMD 
• Issues Affecting NMD 

3:30 p.m.      Break - Refreshments 
4:00 p.m.      BMDO Technology Programs 

Col Gary Payton, Deputy for Technology, BMDO 
• Current and Future Technology Programs 

4:30 p.m.      Service PEO Perspectives 
Moderator: Mr. C. Richard Sokol, Assistant Deputy for Theater Missile Defense (Acting) 
Air Force - Maj Gen Garry A. Schnelzer, USAF, Program Executive Officer for Space 

• Issues Affecting Air Force BMD Support 
Navy - Mr. David M. Altwegg, Deputy Program Executive Officer for Theater Air Defense 

• Issues Affecting Navy BMD Support 
Army - BG Richard Black, Program Executive Officer for Missile Defense 

• Issues Affecting Army BMD Support 



5:45 p.m.       Summary and Wrap-Up 
Mr. Stephen Moss 

5:50 p.m.      Adjourn 
6:00 p.m.-     Buffet Reception 
8:00 p.m.      Adjacent to Meeting Salon (5th Floor) 

Wednesday, 2 March 1994 
7:30 a.m.       Refreshments and Coffee (Outside Meeting Salon -5th Floor) 

8:30 a.m.       Administrative Remarks 
Mr. Stephen Moss 

8:35 a.m.       OSD Round Table 
Moderator: Dr. James Carlson, Acting Deputy Director, BMDO 
Mr. Larry Lynn, Deputy Under Secretary of Defense for Advanced Technology 
Dr. George Schneiter, Director, Strategic and Space Systems, Office of the Undersecretary 
of Defense for Acquisition and Technology 
Dr. John A. Wiles, Deputy Director, Test and Evaluation, Office of the Under Secretary of 
Defense for Acquisition and Technology 

• OSD's Role in Missile Defense 
• OSD/BMDO Relationships 
• Where BMD Fits in the Big Picture 

10:00 a.m.     Break - Refreshments 
10:30 a.m.     BMD BM/C3 

Col George W. Criss, Director, BMC3, BMDO 
•BM/C3 Vision 
• Information Architecture 
• Rapid Prototyping 

10:50 a.m.     FY94-FY95 Projected Contracting Opportunities 
Mr. Barry Richardson, Director Contracts Directorate and Competition Advocate, BMDO 
and Representatives from BMD Executing Agents 

• Significant Future Competitive Requirements 
•BMDO 
• Army 
• Air Force 
• Navy 

12:00 p.m.-   Summary and Closing Remarks 
Dr. James Carlson, Acting Deputy Director, BMDO 
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PROGRAM OVERVIEW 

BACKGROUND 

The Ballistic Missile Defense Organization (BMDO) is an 
outgrowth of the Strategic Defense Initiative Organization (SDIO) 
which was disestablished in early 1993.  The Strategic Defense 
Initiative (SDI) was formed in 1983 as a broad-based, integrated 
research program to explore the feasibility of eliminating the 
threat of weapons of mass destruction delivered by ballistic 
missiles of all ranges.  By 1987, ballistic missile defense (BMD) 
technologies and system and architecture concepts were developed 
sufficiently to permit the Joint Chiefs of Staff to issue a 
formal statement of mission objectives and required system 
characteristics for a Phase I BMD system, which were intended to 
deter, or if deterrence failed, disrupt a massive Soviet first 
strike on the U.S.  Further, U.S. defense strategy called for an 
incremental and evolutionary growth in BMD capabilities. 

With the dismantling of the Soviet Union and the end of the 
Cold War, the SDI was re-oriented toward regional conflicts, the 
growing threat caused by the proliferation of weapons of mass 
destruction and short-range ballistic missiles, and the threat 
from potential accidental or unauthorized limited attack on the 
U.S. arising out of the political instability among the states of 
the former Soviet Union.  DoD's BMD approach to addressing the 
changing world conditions was embodied in a concept called Global 
Protection Against Limited Strikes (GPALS), which integrated 
theater and strategic defenses and emphasized global protection 
in addition to deterrence.  GPALS defenses were intended to 
protect forward deployed U.S forces, power projection forces, and 
other U.S. overseas interests against short-range ballistic 
missiles; and the U.S. against a long-range limited attack of up 
to 200 reentry vehicles. 

THE CURRENT ENVIRONMENT 

The 1991 Gulf War underscored the need for theater ballistic 
missile defense systems.  The commitment to producing and 
deploying new systems remains strong within the Administration 
and Congress.  However, U.S. intelligence assessments now have 
placed low probability on an unauthorized, accidental, or 
intentional long-range attack on the U.S.  The acquisition of a 
long-range ballistic missile capability by a potentially hostile 
third world nation, rather than the states of the former Soviet 
Union and People's Republic of China, is now viewed as the most 
serious long-range ballistic missile threat to the U.S. but is 
not expected to materialize in the near future.  This environment 
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served as the foundation for Secretary Aspin's Bottom-Up Review 
(BUR) of DoD's BMD requirements which has provided the primary 
guidance for the long term direction of the BMDO. 

BMP AND THE BOTTOM-UP REVIEW (BUR) 

As announced by Secretary Aspin during the BUR, U.S. BMD 
efforts will continue to pursue TMD as the number one priority, 
to include specific improvements to existing systems and 
development and deployment of new advanced capability systems. 
Additional TMD programs will be supported to provide future 
improvements to the systems. 

In recognition of the low probability of a long-range 
ballistic missile attack from the former Soviet Union or China 
but to preserve a hedge against the acquisition or indigenous 
development of a long-range ballistic missile capability by 
another potentially hostile nation, National Missile Defense 
(NMD) efforts will be focused on achieving and maintaining 
technical readiness to move into the system acquisition process. 
This will be accomplished by emphasizing risk reduction programs, 
key technologies, and activities to resolve critical technical 
issues.  Brilliant Eyes (BE) will be continued as an acquisition 
program. 

In recognition of changes in the nature of the ballistic 
missile threat and to provide for potential breakthroughs in BMD 
capability, advanced technologies will be supported at a lower 
level of effort than in previous years.  Management and program 
infrastructure activities have been tailored to the revised BMD 
objectives. 

Total BMDO funding for FY 1995-99 was announced at the time 
of the BUR as $18 billion; with funding allocated to the TMD area 
at approximately $12 billion; the NMD area at $3 billion; 
including BE and BE support efforts, and follow-on technologies 
and research and support activities at a total of approximately 
$3 billion.  Since the announcement of the BUR, an OSD directive 
has removed $1.1 billion from the FY 1995-99 BMDO program, 
resulting in a total FYDP funding of approximately $17 billion, 
with the reduction being applied primarily to theater defense 
efforts. 

THEATER MISSILE DEFENSE (TMD) PROGRAMS 

Core TMD programs will consist of:  an enhanced version of 
the PATRIOT air and missile defense system, PATRIOT Advanced 
Capability Level-3 (PAC-3); the sea-based AEGIS/Standard Missile 
Block IVA; and the land-based Theater High-Altitude Area Defense 
(THAAD) system, to include TMD Ground-Based Radar (GBR). 
Additional efforts will involve concept exploration activities 
for a potential sea-based Upper Tier, Corps SAM (which would 
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provide defense for maneuvering ground forces), and a boost phase 
interceptor/EXO system.  A decision to proceed with further 
development of these advanced and longer-term systems has not 
been made. 

CORE TMD PROGRAMS 

PAC-3 - The PAC-2 was used with some success against the 
modified Iraqi Scud missiles during the Gulf War.  The immediacy 
of the tactical ballistic missile threat strongly supports the 
rapid deployment of the PAC-3 which will provide greater 
lethality, range and accuracy, and more capability against 
tactical ballistic missiles.  PAC-3 would include an improved 
radar and either an upgraded PATRIOT missile or a new hit-to-kill 
interceptor missile. 

AEGIS/Standard Missile Block IVA - The Navy currently 
deploys AEGIS cruisers and a growing number of destroyers 
equipped with the Standard missile for air defense operations. 
The Block IVA program will capitalize on this existing 
infrastructure by fielding upgraded Standard missiles and 
software improvements to the AEGIS radar to provide a sea-based 
TMD capability.  In some circumstances, a naval TMD capability 
could be in place within a regional conflict area to provide TMD 
protection for land-based assets before hostilities erupt or 
before land-based defenses can be transported to the theater. 

THAAD - While modifications to present systems deal with 
many existing theater ballistic and cruise missile threats, the 
THAAD system allows multiple shot opportunities to intercept 
theater ballistic missile threats.  Multiple shot opportunities, 
coupled with THAAD's longer range missile, allows threat carrying 
weapons of mass destruction to be neutralized at higher altitudes 
and longer ranges from the defended area than current generation 
defensive systems.  When deployed with either a PAC-3 or 
AEGIS/SM2 Block IVA as a lower defensive tier, THAAD would 
represent the centerpiece of a highly effective integrated 
defense of critical areas. 

Theater Missile Defense Ground-Based Radar (TMD-GBR) - The 
TMD-GBR meets an immediate requirement for a more capable wide- 
area-defense radar to provide surveillance and fire control 
support to the THAAD missile system and cueing support to lower 
tier systems such as PATRIOT.  The TMD-GBR utilizes state-of-the- 
art radar technology to accomplish its required functions of 
threat attack early warning, threat type classification, 
interceptor fire control, external sensor cueing, and launch and 
impact point estimation.  In particular TMD-GBR will be able to 
provide a capability to perform threat classification against 
theater tactical ballistic missiles, and then, kill assessment 
after intercept.  In addition to providing fire control support 
for THAAD and cueing support to the lower tier, the TMD-GBR also 
will have a residual capability against air-breathing threats. 
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TMD c3 - Command, Control, and Communications (C3) systems 
provide the framework for synchronizing and integrating TMD 
operations.  TMD C3 is considered an extension of the CINC's 
existing air defense command and control structure.  The 
acquisition strategy is to take advantage of the large inventory 
of C3 assets already available in the theater and maximize the 
use of existing command center and communications capabilities. 
This approach minimizes costs and provides an enhanced early 
combat capability.  Some modifications will be required to 
account for the unique features of TMD.  The primary focus will 
be on interoperability and the free exchange of improved warning 
and surveillance data. 

NEAR TERM INITIATIVES 

Marine Corps TMD - The Marine Corps Tactical Missile Defense 
(TMD) Initiative will provide a basic TMD capability for the 
Marine Corps to sustain an interim point defense of vital assets 
in the amphibious operating area.  This TMD capability will be 
accomplished through product improvements to the TPS-59 Radar and 
the Hawk missile system and through development of the Air 
Defense Communications Platform. 

ADDITIONAL TMD CONCEPTS 

Sea-Based Upper Tier - All sea-based concepts for higher 
altitude missile (upper tier) intercepts take advantage of the 
Vertical Launch System on naval combatants and offer very long- 
range intercept potential against theater ballistic missile 
threats when supported by space based sensors or other over-the- 
horizon sensor.  The sea-based systems, which could be among, the 
first deployed TMD systems in a regional crisis, could provide 
extensive area protection. 

Corps SAM - This new mobile air and missile defense system 
would protect Army or Marine maneuver forces against short-range 
ballistic missiles and advanced cruise missiles fired from any 
direction.  In addition, Corps SAM would be more transportable, 
mobile, and have more on-line missiles per battery than the PAC- 
3. 

Boost Phase Intercept/EXO - Concepts which employ airborne 
systems for attack of missiles in either the boost or ascent 
phase, using either kinetic energy or directed energy kill 
mechanisms, offer the potential to destroy attacking missiles 
over enemy territory and would be effective particularly against 
advanced delivery systems. 

International Programs - BMDO supports a cost sharing 
technology program with Israel which will lead to Israeli 
development of the Arrow TMD system.  During the Gulf War, Israel 
was attacked by ballistic missiles.  The need for a defense 
against this threat is urgent.  With cooperation from the U.S., 
Israel is developing the Arrow system to counter this danger. 
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This type of burden sharing also yields a valuable technology 
exchange for use in U.S. core TMD programs. 

National Missile Defense (NMD) PROGRAMS 

The NMD acquisition program has been restructured into a 
technology readiness program.  The readiness program for the NMD 
elements seeks to maintain the capability for contingency options 
to deploy defenses while increasing the capability of the 
individual elements in an orderly fashion.  A series of Epochs, 
nominally three years each, will begin in FY 1995 to resolve 
critical issues in all of the NMD elements.  The initial Epoch 
will provide the highest priority to improving the Exo- 
atmospheric Kinetic Kill Vehicle (EKV) on the Ground-Based 
Interceptor (GBI).  Depending on the technical progress and the 
emerging threat, program plans will be adjusted in subsequent 
Epochs.  The Brilliant Eyes (BE) program remains an acquisition 
program to maintain its potential as a "force multiplier" for TMD 
and for space surveillance in addition to its place in the NMD 
architecture. 

Ground-Based Interceptor (GBI) - The GBI technology 
readiness program takes advantage of the previous BMDO work 
accomplished on the Exoatmospheric Reentry-vehicle Interceptor 
Subsystem (ERIS) programs, as well as on the Light Exoatmospheric 
Projectile (LEAP) and Space-Based Interceptor (SBI) programs. 
The most important GBI technical issue is the improvement of the 
engagement volume of the front end of the interceptor, called the 
Exoatmospheric Kinetic Kill Vehicle (EKV).  The larger the 
engagement volume becomes, the easier it is for the surveillance 
and tracking sensors to place the GBI in the position for a 
successful intercept.  The components that most impact the EKV 
engagement volume are the on-board seekers and divert propulsion. 
Two contractors will be funded to flight test their brassboard 
seekers as a prelude to later EKV flights before the end of the 
first Epoch. 

Ground-Based Radar (GBR) - The GBR technology readiness 
program will build on the solid-state radar experience of the 
TMD-GBR (THAAD radar).  The goal of the NMD-GBR is to prepare for 
integrated testing at USAKA with the GBI and space sensors in the 
early part of the next decade.  The NMD-GBR contract with 
Raytheon was terminated.  The remaining GBR technology work on 
the Solid State Array Demonstration and software improvements to 
support the tracking and discrimination of strategic ballistic 
missiles is reported under the TMD-GBR. 

SPACE-BASED SENSORS/BE 

A constellation of BE missile tracking and discrimination 
satellites could provide the earliest data on ballistic threats. 
This "time" advantage acts as a "force multiplier" by supporting 



the maximum number of intercept opportunities against any 
ballistic threat.  BE could provide an autonomous missile 
surveillance and tracking capability for a number of regions of 
TMD interest and can be cued by a national threat warning and 
attack assessment means to track ballistic missiles continuously 
after launch for TMD and NMD.  The reduction in the BE budget 
forced an 18 month slip in the launch of the 
Demonstration/Validation (DEM/VAL) satellites (until 1998) and a 
downselect between the two competing contractors.  The slipped 
schedule will support the TMD program and integrated NMD testing 
at the USAKA test range in a later phase of the NMD technology 
readiness program.  Any program risk associated with the BE 
downselect will be reduced by the data which will be collected by 
the Midcourse Sensor Experiment. 

ADVANCED TECHNOLOGY 

To maintain the vitality of a BMD architecture over time, 
technologies must be developed to provide options for 
improvements to planned and deployed defenses, giving them new 
capabilities to respond to a range of needs.  Among the most 
important of these needs are (1) capabilities to meet potentially 
straightforward countermeasures (2) threat evolution along the 
lines of early release submunitions that complicate an effective 
defense, (3) potential proliferation of theater ballistic missile 
systems that may increase the needed responsiveness of defensive 
systems, and (4) affordability and sustainability improvements as 
users gain operational experience. 

To prepare to meet these future needs, advanced technology 
programs will invest in high leverage technologies that yield 
capabilities across a reduced set of thrusts which include 
kinetic energy weapon interceptors, advanced target sensors, 
directed energy weapons, and innovative science.  The high 
potential payoffs include (1) boost and ascent phase TMD 
intercepts that assist in defeating tactics and warhead 
deployments designed to saturate midcourse and terminal tier 
defenses, (2) continuous coverage, to provide defensive 
capabilities against surprise attack or during the early stages 
of rapidly escalating conflicts, (3) exo- and endoatmospheric 
intercepts with a high probability of kill at lower cost thus 
expanding battle space, enlarging defended areas, and overcoming 
simple countermeasures, (4) multi-sensor detection and tracking 
that extends through the missile flight path, and (5) 
identification and discrimination that supports assured 
targeting. 

SUMMARY 

In  summary,   the  BMD  program  is   focusing  on a  balanced 
approach to obtaining needed capabilities   for use by the 
warfighter as  soon as prudently possible within affordability 
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constraints.  BMDO is providing TMD material for fielding now and 
throughout the '90's.  BMDO will also maintain technological 
readiness for NMD and support future missile defense options to 
support other critical active defense missions.  In this way BMDO 
ensures that active missile defense is retained as an essential 
insurance policy for counterproliferation. 
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Lieutenant General Malcolm R. O'Neill 
United States Army 

Lieutenant General Malcolm R. O'Neill is the Director of the 
Ballistic Missile Defense Organization, Department of Defense, 
Washington, D.C. 

Prior to his appointment as Director, General O'Neill served 
as Acting Director and Deputy Director of BMDO. The general 
also served as the first Director of the Army Acquisition Corps, 
chartered to ensure a fully qualified civilian and military acquisition 
cadre for the Army. He also served as the Deputy for Program 
Assessment and International Cooperation, Office of the Assistant 
Secretary of the Army (Research, Development, and Acquisition), 
assisting in the management and execution of the Army's major 
hardware programs. He supervised all cooperative research and 
development programs and represented the Army at all NATO and 
Four Power international research and development fora. 

He is the former Commander, U.S. Army Laboratory Command, the Army Materiel Command's 
(AMC) major subordinate command, managing the Army's seven corporate laboratories, the Adelphi 
Laboratory Center, and six Special Technology offices. Additionally, the general served as the AMC 
Deputy for planning and managing the Army materiel technology base, the Army Research Office and 
Field Assistance in Science and Technology program. 

General O'Neill was previously Deputy Director for Programs and Systems and Director, Kinetic 
Energy'.Weapons, at BMDO; He was also'Chief of Staff for the U.S. Army Missile Command 
(MICOM). He served as project manager for the Multiple Launch Rocket System at MICOM as well 
as the program manager for Strategic Fire Control Technology in the Defense Advanced Research 
Projects Agency; and the deputy program manager, NATO PATRIOT Management Office, Munich, 
Germany. 

General O'Neill received a bachelor of science degree in physics from DePaul University and 
both a master of science degree and doctorate in physics from Rice University. His military education 
includes the Field Artillery Officer Basic Course, the Ordnance Officer Advanced Course, the Army 
Command and General Staff College, and the Army War College. 

The general's awards and decorations include the Defense Distinguished Service Medal, the 
Defense Superior Service Medal, the Legion of Merit with three oak leaf clusters, the Bronze Star with 
the "V" device and three oak leaf clusters, the Meritorious Service Medal, the Air Medal, the Army 
Commendation Medal and the Purple Heart with oak leaf cluster. He also wears the Combat 
Infantryman Badge, the Parachutist Badge and the Ranger Tab. 

General O'Neill and his wife, Judy, have two children, Bonnie and John. The general is a native 
of Chicago, El. 

(Current as of December 1993) 
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Biography 
Office of External Affairs, Ballistic Missile Defense Organization 

Washington, D.C. 20301-7100   (703)695-8743 

Dr. James Douglas Carlson 

Dr. James Douglas Carlson is the General Manager (Acting), 
Ballistic Missile Defense Organization, Department of Defense, Wash- 
ington, D.C. In this position, Dr. Carlson serves as the single focal 
point for acquisition matters within BMDO. 

Dr. Carlson was born in Battle Creek, Mich., and raised in 
Chicago, 111., where he obtained his primary schooling. He received 
his doctorate Honoris Causa from the Southeastern Institute of Tech- 
nology, Huntsville, Ala., for work in technology advancement sup- 
porting the U.S. Army and the U.S. Air Force. He served six years with 
the U.S. Air Force in a variety of aircraft control and warning 
assignments ranging from Hawaii to the Distant Early Warning Line. 

Dr. Carlson returned to government service on July 11,1988, after a five-year period in private industry 
as corporate vice president of the Science Applications International Corporation. During this period he was 
manager of the Strategic Defense Intelligence Analysis Operation, reporting to the executive vice president 
and general manager, Engineering and Software Science Group in Huntsville, Ala. 

He was also the director of the U.S. Army's Ballistic Missile Defense Advanced Technology Center 
from 1977 to 1983 with responsibility for the investigation and development of many of the technologies 
which formed the baseline for the current BMD program. 

In an earlier assignment in the Washington area, he was the senior staff specialist in radar and signal 
processing in the Advanced Ballistic Missile Defense Agency (ABMDA) which had the mission to define 
and evolve advanced BMD concepts in support of the system developments which culminated in the 
SAFEGUARDdevelopment and subsequent Anti-Ballistic Missile Treaty. 

Dr. Carlson was also employed with the Hughes Aircraft Company for 18 years. During this time, he 
was involved in research and development of advanced concepts such as solid state acoustics, microwave 
integrated circuits and monolithic digital circuit development with adjunct responsibilities in the develop- 
ment of subsystems for the AWACS, the Navy's point defense radar systems and the NPT control system. 

Dr. Carlson is married to the former Leah Garrett of Hillsborough, Ohio. They have two daughters, 
Beth and Man. 

-end- 

(Current as of June 1993) 
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February  17,   1994 

Dr.  Thomas G.  Ward,   Jr. 
Director 

Security,   Intelligence and Countermeasures 
Ballistic Missile Defense Organization 

SIS-3 

Dr. Ward was born in Cumberland, Maryland on 20 November 
1940. He graduated with honors from the Johns Hopkins University 
in 1961 with a Bachelor of Engineering Science degree in Chemical 
Engineering.  He earned his Doctor of Philosophy degree in 
Chemical Engineering from Princeton university in 1966. His 
minor while at Princeton was nuclear science. 

Dr. Ward joined the Central Intelligence Agency in April, 
1966 and served in a wide variety of technical management 
positions in CIA and on the Intelligence Community Staff for 
twenty-two years.  He was assigned to his current position in 
August 1988. 

As Director, Security, Intelligence and Countermeasures, 
Dr. Ward oversees the production of BMDO's major threat 
documents, support from the Intelligence Community, Red/Blue 
exchanges, countermeasures analysis and experiments, 
counterintelligence activities, and organizational, information 
and special security programs. He manages a staff of 20 senior 
civilian and military personnel and a budget of $35 million per 
year. 

Dr. Ward has two sons and daughter.  His hobbies include 
musical performance, jogging and tennis. 

31 



Biography 
Office of External Affairs, Ballistic Missile Defense Organization 

Washington, D.C. 20301-7100   (703) 695-8743 

J. David Martin 

Dr. J. David Martin is currently deputy for Strategic Relations in the Ballistic Missile Defense 
Organization (BMDO), Department of Defense, Washington, D.C. He is responsible for the international 
affairs aspect of the Ballistic Missile Defense Organization, BMDOs support for various arms control 
negotiations, public affairs, congressional liaison, and coordination with other DoD and government 
offices involved in BMD policy. 

Dr. Martin was born in Delhi, N.Y. He received his bachelor of science in Engineering Mechanics 
from the Virginia Polytechnic Institute and his master of science and Ph.D. in Theoretical and Applied 
Mechanics from the University of Illinois. 

From 1966 to 1974, Dr. Martin was involved in a number of ballistic missile defense research and 
development activities at the Cornell Aeronautical Laboratory in Buffalo, N.Y. For the next five years, 
he was a staff member in the Office of the Secretary of Defense. From 1974 to 1977 he was assigned to 
the Office for Strategic Forces and Arms Limitation. This assignment included two tours with the SALT 
II Delegation in Geneva. In 1977 he was named Director for Theater Nuclear Force Programs, also in the 
Office of the Secretary of Defense. 

Before assuming duties at the BMDO, Dr. Martin served from 1979 through 1984 as Director of 
Nuclear Planning on the International Staff at NATO Headquarters in Brussels, Belgium. He was 
instrumental in implementing NATOs 1979 decision to deploy U.S. Pershing II and ground-launched 
cruise missiles in Europe and was responsible for discussing the rationale for the NATO decision (and for 
articulating NATOs nuclear policy) with a wide array of European parliamentarians, journalists, 
academics, and other influential public groups. 

Dr. Martin is married to the former Virginia Carr from Champaign, 111. They have two children, 
Paul and Catherine. 

Current as of September 1993 
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BIOGRAPHICAL DATA        15 FEBRUARY 1994 

NAME:  VINCENT J. FAGGIOLI GRADE:  COLONEL, JA 

POSITION:  BMDO International Law and Treaty Compliance Attorney 

EDUCATION: 
CIVILIAN 

University of Utah - BS 1971, Political Science/International 
Relations 

Central Michigan University - MA 1975, Public Administration 

University of Utah - JD 1978 - Law 

The National Law Center, George Washington University - LL.M. 
1986 - Tax Law 

The National Law Center, George Washington University - LL.M. 
1989 - International Law t 

MILITARY 

Infantry Officer Basic Course - Fort Benning, 1971 

Airborne - Fort Benning 1971 

Judge Advocate General Corps1 Basic Course - 1978 

Judge Advocate General Corps' Graduate Course - 1981-1982 

Command and General Staff College - 1985 

ADMISSION TO BAR:  U.S. Supreme Court and Oklahoma 

ASSIGNMENTS: 
Infantry Platoon Leader, 25th Infantry Division 1972-73 

Weapons Platoon Leader, 25th Infantry Division 1974-75 

Legal Assistance, Claims Officer, 21st Support Command 1978-79 

Prosecutor, Chief International Law, 21st Support Command 1980-81 

Deputy Staff Judge Advocate, National Training Center, Fort 
Irwin, CA 1982-85 

Army Tax and Property Attorney, Contract Law Division, OTJAG, 
1986-87 

Staff Judge Advocate, White Sands Missile Range, NM 1989-92 

Staff Judge Advocate, 2d Infantry Division, Republic of Korea, 
1992-93 
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THOMAS W. JOHNSON 

PROFESSIONAL EXPERIENCE 

LEGISLATIVE Demonstrated success at providing full range of legislative liaison services for a complex 
and politicized program with a multi-billion dollar annual appropriation. Planned and 
implemented a legislative strategy to support the President's program and budget request. 
Strong, bipartisan working relationship with professional staff on all Congressional 
defense committees, as well as personal staff members. Experienced advisor on 
legislative and political issues to senior-level military and civilian decision makers. 
Previously, as legislative assistant to senior House Armed Services Committee member, 
successfully executed strategy to include legislative priorities in Defense Authorization 
Bill. 

MANAGEMENT 

PUBLIC 
AFFAIRS 

POLICY 
ANALYSIS 

Successfully manage a team of ten civilian and military personnel in a high-pressure work 
environment. Created and staffed a new office, establishing roles, functions and 
procedures. Strong practical experience with applying Total Quality Management 
principles to enhance performance. 

Strong background in planning and executing public affairs programs that incorporate 
defense policy, high-technology and arms control themes. Produced numerous written and 
audio-visual materials that effectively explain Administration policies and programs. 
Developed press guidance, planned and executed media events and press conferences. 
Drafted opinion pieces for national-level newspapers and magazines, and coordinated 
news coverage for key legislative proposals for a Member of Congress. 

Hands on experience within the national security decision making process. Successfully 
served as interagency policy liaison for a Defense Agency. Provided senior decision- 
makers analysis of acquisition and policy issues related to missile defense programs. 
Central Intelligence Agency analyst responsible for comparative analyses and case studies 
of political instability and insurgency. Prepared intelligence studies for senior policy 
makers. 

BUDGET 
ANALYSIS 

Experienced budget and financial analyst with background in Department of Navy 
programs. Served as primary budget analyst for multibillion dollar shipbuilding accounts. 
Effectively analyzed program performance to assure efficient use of appropriated funds. 
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COLONEL  E.   GORDON HAGEWOOD,   USA 

Colonel Hagewood is currently assigned as Director, Program 
Management and Corporate Strategy, Theater Missile Defense 
Initiative, Ballistic Missile Defense Organization. 

Colonel Hagewood was commissioned in 1969 throughthe 
Reserve Officer Training Corps program at Georgia Institute of 
Technology, Atlanta, Georgia, where he earned a Bachelor of 
Science Degree in Industrial Management.  He later received a 
Master of Science Degree in Operations Research and Systems 
Analysis from the Naval Postgraduate School, Monterey, 
California. 

His military education includes the united States Army Air 
Defense Artillery (ADA) Basic and Advanced Courses, the Guided 
Missile System Staff Officer Course, Command and General Staff 
College, Defense System Management College Project Manager's 
Course, and the Industrial College of the Armed Forces. 

Colonel Hagewood's significant military assignments include 
Civil Affairs Platoon Commander, Republic of Vietnam, 1971; 
Village Security Advisor, Republic of Vietnam, 1971 - 1972; Nike 
Hercules Battery Commander and Battalion Operations Officer, 3d 
Battalion, 43d ADA, Pedricktown, NJ, 1972 - 1974; 38th ADA 
Brigade Assistant Adjutant, Osan, Republic of Korea, 1976 - 1977; 
Operations Research Analyst, U.S. Army Missile Intelligence 
Agency, Redstone Arsenal, Alabama, 1979 - 1982; Executive 
Officer, 3d Battalion, 7th ADA (HAWK), Schweinfurt, Germany, 1983 
- 1985; Inspector General, 32d AADCOM, Darmstadt, Germany, 1985 - 
1987; Commander, 2d Battalion, 1st ADA (HAWK), Fort Bliss, Texas, 
1987 - 1989; and Operations and Acquisition Analyst, OASA(RDA), 
the Pentagon, 1989 - 1991. 

He is married to the former Patricia Lynn Scarborough, who 
also comes from a military family.  The Hagewood's have two 
children, Douglas, age 20, and Lynn, age 16. 
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FRANCIS J. O'MEARA 

Francis J. O'Meara is the Assistant General Manager for 
Strategie Defense (Acting), Ballistic Missile Defense Organization, 
Department of Defense, Washington, D.C. He is responsible for all 
activities associated with the program to defend the United States 
homeland against attack from weapons of mass destruction delivered 
by ballistic missiles and the program to extend this protection 
globally. 

Born in Chicago, IL on Feb 28, 1934, Mr. O'Meara moved to 
Omaha, NE in 1940 and graduated from Omaha Holy Name High 
School in 1952. He earned a bachelor of science degree in 
mathematics and physics from Creighton University, Omaha, in 
1956, a master of science degree in mathematics from the University 
of Pittsburgh, PA in 1960 and completed his doctoral courses in 
mathematics and statistics at the University of Nebraska, Lincoln, in 
August 1964. He is a My 1980 graduate of the Executive 
Leadership and Management Program of the Federal Executive Institute, Charlottesville, VA. 

Mr. O'Meara began his professional career with the Westinghouse Electric Corporation as a junior 
engineer at their Aviation Gas Turbine Division, Kansas City, MO in June 1956. In March 1957, he 
transferred to the Westinghouse Research Laboratory, Pittsburgh, PA as a mathematician in the digital 
techniques section of the mathematics department 

In December 1959, Mr. O'Meara began thirty years of civilian service with Operations 
Analysis/Science and Research, Headquarters, Strategic Air Command (SAC) located at Offutt Air Force 
Base, NE. Starting as a GS-12 digital computer programmer, he was certified as an Operations Research 
Analyst in November 1961 and spent the next 19 years in the Weapon Systems, Plans and Tactics, 
Operational Capability and Technology Assessment Divisions. During this period, Mr. O'Meara 
advanced to the grade of GS-15 and gained extensive experience in computer modeling and simulation, 
wargaming, nuclear/conventional weapons and effects, bombing and navigation, reliability and accuracy, 
electronic counter-measures, and operational testing and evaluation. 

Mr. O'Meara was appointed to the senior executive service in June 1980 and assigned as Chief, 
Technology Assessment Division, Science and Research. In March 1982, he was reassigned as Chief, 
Operations Analysis Division, a post he held until he was appointed as Chief, Science and Research in 
November 1986. In April 1987, he took on the additional duties of Scientific and Technical Advisor to 
the Joint Strategic Target Planning Staff (JSTPS). Mr. O'Meara was selected to head the newly 
established Office of the Chief Scientist in the SAC Command Section in January 1990. As a result of 
these assignments, he developed expertise in many aspects of strategic offense including operational 
requirements, force structure, joint plans and tactics, readiness and sustainability, operational capability 
and effectiveness, survivability and vulnerability. 
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Colonel    Gary    E.    Payton 

Colonel Gary E. Payton is the Deputy for Technology, Ballistic Missile 
Defense Organization,  Department  of Defense,  Washington,   DC. 

Colonel Payton received a bachelor of science degree in astronautical 
engineering from the U.S. Air Force Academy in 1971. He earned his master of 
science degree in aeronautical and astronautical engineering from Purdue 
University in 1972. He is also a graduate of Squadron Officers School, Air 
Command and Staff School and Air War College. 

The colonel attended pilot training at Craig Air Force Base, Alabama, and 
remained there as an instructor pilot until 1976. He was then assigned to Cape 
Canaveral, Florida, where he served as a space-launch controller and was 
responsible for the successful pre-launch processing, countdown, and the 
launch of several military satellites on the Titan, Atlas, and Delta launch 
vehicles. In 1980, he served in the Systems Program Office at Los Angeles Air 
Force Base, California., for the first military spacecraft to launch on NASA's 
Space  Shuttle. 

In 1983, the U.S. Air Force selected Colonel Payton to serve as the first 
military Payload Specialist to fly on the Space Shuttle launching in January 
1985 aboard Discovery on STS-51C. In 1986, he transferred to the Pentagon for 
assignment with BMDO, serving first as the Executive Officer to the Director, 
then Lieutenant General James Abrahamson, and then as Associate Deputy for 
Technology. He attended Air War College in 1990. From 1991 to 1993 he served 
as   Director  of   Sensors   and   Surveillance   for  Theater   Missile   Defense. He 
assumed his present position on December 6,   1993. 

Colonel Payton has more than 1100 flying hours in Air Force and NASA 
aircraft. 

His   military   decorates   include   the   Defense   Superior   Service Medal, 
Meritorious    Service    Medal    with    three    oak    leaf    clusters,    Air Force 
Commendation   Medal,   the   Joint   Service   Achievement   Medal,   and   the NASA 
Spaceflight   Medal. 

Colonel Payton is married to the former Sue Campbell or Urbanna, 
Illinois,  and   they   have  one  daughter,   Courtney. 
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United States Air Force 
Secretary of the Air Force, Office of Public Affairs, Washington, D.C. 20330-1000 

MAJOR GENERAL GARRY A. SCHNELLER 

Major General Garry A. Schnelzer represents the secretary of the Air 
Force as the program executive officer for the acquisition of space 
programs, the Pentagon, Washington, D.C. 

General Schnelzer was born Oct. 26, 1942, in Toledo, Ohio. He 
earned a bachelor of science degree from Bowling Green State 
University in 1964, a master of science degree through the Air Force 
Institute of Technology in 1972, and a master of military arts and 
sciences degree from Army Command and General Staff College in 
1977. The general completed Squadron Officer School in 1969 and 
National War College in 1985. 

He was commissioned through the Reserve Officer Training Corps 
program as a distinguished graduate in July 1964. He completed pilot 
training at Laughlin Air Force Base, Texas, in October 1965. His initial 
flying assignment involved photographic mapping missions as a C-130 
pilot in South America and Africa. 

During 1967 he served in Southeast Asia as a forward air controller. After returning to the United States in 
January 1968, the general was assigned to a reconnaissance squadron at MacDill Air Force Base, Fla., and later 
moved with the unit to Homestead Air Force Base, Fla. In 1972 the general was assigned to the Air Force 
Cambridge Research Laboratories, Hanscom Air Force Base, Mass. He served as a research physicist and was 
awarded the Air Force Research and Development Award in 1975 for his work on inertial guidance systems. 

After completing the Army Command and General Staff College in June 1977, General Schnelzer returned to 
flying duties as a C-130 pilot at Dyess Air Force Base, Texas. In August 1980 General Schnelzer was assigned to 
the Air Force Space Division (now Headquarters Space and Missile Center), Los Angeles Air Force Base, Calif., 
where he served as a program manager, initially for the space-based radar program, and later for the anti-satellite 
weapon system. 

Upon completion of National War College in June 1985, he became director, Sensors Office, Strategic Defense 
Initiative Organization, Washington, D.C. He was the organization's deputy for technology from May 1987 until 
June 1988, when he became deputy for systems. In June 1989 he became deputy director (acting) for the 
organization. He was appointed special assistant for launch matters at Space Systems Division headquarters in 
September 1989. He assumed his current position in February 1990. 

The general is a command pilot with more than 3,300 flying hours. His military awards and decorations 
include the Defense Distinguished Service Medal, Distinguished Flying Cross with oak leaf cluster, Meritorious 
Service Medal with two oak leaf clusters, Air Medal with 17 oak leaf clusters, Vietnam Service Medal with two 
service stars, Republic of Vietnam Gallantry Cross with Palm, and Republic of Vietnam Campaign Medal. 

He was promoted to major general July 2,1992, with same date of rank. 

General Schnelzer is married to the former Helen Morrison of Melbourne, Australia. They have two children, 
Douglas and Heather. 

(Current as of December 1992) 
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DAVID M. ALTWEGG 

Office^' ?h^^'^lt:ne?g 1S thS ?eputy' Pro*«* Executive 
Mrf Altkaa serL^L0^!11^- **iar  t0 his current assignment, 
Directorate^ SZZi l      «* ?olnmander< «capons and Combat Systems uirecwrate, Naval Sea Systems Command. Prior to th-i« 

ORlSKA^v1?rSn^ftir^dUtyJi 5? Sai}ed as Division Officer on USS 
DK?5?S[ k        V ' Ä1<?6 and F^ag Lieutßnant to Commander, Cruiser 
siel-  cL™r;-°p?rations 0ffice? and Nav^torr USS CONE (ID- 
866), commissioning Weapons Officer of USS BAINBRIDGE (CGN-25) • 
Executive Officer (USS DEWEY (DDG-45) .  His at-sea commands   ' 
included USS MAHAN (DDG-42) and USS HÖRNE (CC-30J?  ^aMS 

Service ashore included assignments on the staff of 
COMCRUDESPAC and Military Assistant to the Direc?orf DeLse 
stltlt  Pn^«iftanCe^g!"Cy' He COI™ande* the Naval Ship Weapons 
to f?ag rink * Statl°n' Port Hue»^< prior to his Selection 

m *.  iS f. flag °fficer he served as Commander- Pacific Missile 
Test Center, Point Mugu, CA; Project Manager, ASW Systems Project 
Office; Director, Security Assistance Division (OP-63) • Fro^ecZ 

Commander, Cruiser-Destroyer Group-Two and ADCNO (Surface 

of IQSJ" AitWfgg 1S »^graduate of the u. S. Naval Academy, class 
aL 2?5"«h   ! a grad"ate of the u- s- Naval Postgraduate School 
and MIT where he earned a Master of Science degree! He also is a 

?on^o\?f,HheÄ
NaVal NUClear P°Wer Program an* the iSSuJSiai College of the Armed Forces (ICAF). 

His decorations include: Legion of Merit (2 qold stars) • 
Bronze star with Combat V; Meritorious Service Medal? Naw * ' 
Commendation Medal and Vietnamese Distinguished Service Order. 

virainS" *iJ:W?g*,aniiJ!i8 wife Roslna reside in Alexandria, 
attorne"        daughter, Shauna, is a Washington, D. C. 
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Brigadier General Richard A. Black 

Brigadier General Black was born In Wenatchee, Washington. Upon graduation from 
the United States Military Academy, he was commissioned a Second Lieutenant and 
awarded a Bachelor of Science Degree. He holds a Master of Science Degree from 
the University of California at Devis in Physics and a Masters In Business 
Administration from Boston University. His military education includes completion of 
the Basic and Advanced courses at the Air Defense Artillery School, the United States 
Army Command and General Staff College, Defense Systems Management College, 
Program Management Course, and Industrial College of the Armed Forces. 

Brigadier General Black's recent assignments include: Project Manager, Corps 
Surface-to-AIr Missile, Program Executive Office for Missile Defense, Huntsville, 
Alabama, Project Manager, Follow-On To Lance, Program Executive Office for Fire 
Support and Product Manager, Patriot Anti-Tactical Missile, Program Executive Office 
for Air Defense, United States Army Missile Command. Redstone Arsenal, Alabama. 
He has also served as Commander, 4th Training Battalion, United States Army 
Training Center and Commander, Battery C, 4th Battalion, 1st ADA Training Brigade, 
Fort Bliss. Texas. Brigadier General Black has also held a number of Joint and 
Overseas assignments in Vietnam and'Germany. 

Awards and decorations received by Brigadier General Black Include the Legion of 
Merit, the Bronze Star Medal, the Meritorious Service Medal with two Oak Leaf 
Clusters, the Army Commendation Medal with Oak Leaf Cluster, the Combat 
Infantryman Badge, the Ranger Tab, and the Army Staff Identification Badge. 

He and his wife Mary, have three children: Heather, Katherine, and Daniel. 
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STEPHEN M. MOSS 
Director, Small and Disadvantaged Business Utilization 

Ballistic Missile Defense Organization 

Stephen M. ("Steve") Moss joined the Strategic Defense 
Initiative Organization (SDIO), now known as the Ballistic 
Missile Defense Organization (BMDO), in January 1986.  He has 
served as Director of Small and Disadvantaged Business 
Utilization (SADBU) since November 1987 and as Assistant Director 
for Contract Policy and Special Projects since February 1987.  In 
his capacity as SADBU, he is a member of the Director, BMDO's 
special staff and serves as principal advisor to the Director on 
issues involving small business, small disadvantaged business, 
women-owned business, and historically Black colleges and 
universities and minority institutions.  In February 1991, Mr. 
Moss was appointed by the Deputy Assistant Secretary of Defense 
(Procurement) as Chairman of the Defense Acquisition Regulatory 
(DAR) System Small Business Committee and served in that capacity 
for over a year.  As Assistant Director for Contract Policy and 
Special Projects, he heads the division responsible for BMD 
contract policy, serves as a contracting officer, and supervises 
three contracting professionals.  From January 1986 through 
January 1987, Mr. Moss served as Acting Deputy Director of 
Contracts in the newly established Contracts Directorate.  During 
his tenure at BMDO, he has received numerous outstanding 
performance ratings and performance awards. 

From August 1979 to January 1986, Mr. Moss was a senior 
procurement analyst with the Naval Supply Systems Command, with 
contract management responsibilities over the Navy Field 
Contracting System.  From July 1974 to July 1979, he was a 
contract specialist with the Naval Air Systems Command and 
negotiated contracts for a number of Navy airframe and missile 
programs, including the LAMPS MK III, the A-6, the Shrike 
Missile, and the Cruise Missile.  From November 1973 to July 
1974, Mr. Moss purchased capital and capital related equipment 
and software, engineering and maintenance services, and other 
supplies and services for General Dynamics Corporation, Electric 
Boat Division.  While serving in the U.S. Air Force from 1969 to 
1973, he purchased, by means of formal advertising or 
negotiation, construction and architect-engineer services, 
education, transportation, mortuary, chaplain, and other 
miscellaneous services at the base procurement level. 

Born in Boston, Massachusetts, Mr. Moss graduated cum laude 
from the University of Massachusetts at Amherst with Senior 
Honors in Economics.  He received his master's degree in 
Procurement and Contracting from The George Washington 
University.  He is married and has two daughters. 

December 1993 

41 



' "•''■■<"'-i--s 

~f»^-fe ffi 

f^S-z'&'S/^-^fcp W^ty 

"-' F^v- 

*.'■ i .-r' >s v-.'..;; u vis*- 
.:■.-. •■■•'■••'-'•■'-nwN1.-.-^; 

&F" r«';-n.- : ■:■.:■. 

o 

CO 
(0 
«s 
o 
c 
3 





HI 

HI 

Al 
F-WäP;- 

(0   O) o 

'■\J%iitf^^■¥«%",?-*\$-^£'^'5c-r^ --.^  - r ;.^££V- -T-_   '""^ 
!>V^äSS^ryO'rni: ;;,;£;-:&-     ;- :     \-,S<fv\, ■■■-•-   -ftp 

m~'M 

O ~ io T3        __ 
,-;*3 ., 

■o o 

V) 
w 
ro 
o c 
D 

44 



$*;'.fe^? 

iß- 

f£%W 

gKSJ':^: 

,,;^ 

ö) G) 

olo 
•SIS; 

O 

ü 
;3 

(0 o 

©lg 
et«:' 

2#o 

hü        O   CC «8   > 

.£ 

0) 

ü c 

45 



r; '■ 

C'ffi-.. -. ■ 

El 

Boa 

El 

El 

r ■■ -"--■••   -'?•>*«   *~ 

■>.; 

E 
3 
</> 

75 
c 
o 

15" 

■3: 

O 

0 

<0 
£ 

o 

0) 

■S'S 
.s» § 

O 4Ü 

"So 
oc E 

3 

o 
"35 
(A 

0) 

E 
(0 
I 

CO 
0) 

(0 

■h &'-££< 

oÄ; v.-:.;: I 

C 

(0 
N 
CB 

(0 
JO) 
o 
3: 

&-■ 

a' 

c 

o 
c- 
o 
o 
o 

E 
<C 
(0 

^J-s^O■'!?!i?^!Ä».^f■^B*•"i*''; ll§r» 

. •■ MM ■: ,Ä->? ..■.■^-VT-^^i''l;Vi*-^^■■'■■ 

o o 

.2 
w 
09 
«J 

u c 

46 



m*ä 

K-- : 

"'IT 
V) 

(C 

CO 

cc 
S&KUK: 

o 

F   . ' 

A- 

C 
■s 

CD 

o 
LL 
O 
c 

0) 
CO 

Ü 
"c 
cc 

"(5 
CO 
3 

GC 

'-• >-iV^;f^#^'-^fe^.T " --"'.$;-;"■: 

;:."j,'->■'.* ^^.*-Sf*r': 1 -'_;-J;'-** -•-.^>--;i>-f 

..■S.X.. «   - 

bv-:-'. 

'2; 
...Äy'i'? 

< 

§ CO CO^CO CO m v>mm co 

a> 

-a; 

v~;..:j-\- 

■/vooiO-IH--'. 
■;iii:>T-^:cM:«cM'.^co' 

'•'.^--icv'JiV 

?<0 

I?! CO ■i>;" 

rn 
JVI © 

"55 
03 

o 
c 

47 



m i 

m. 

i?*.*^. 

liv ■ 

£/;■;•; 

i' '-Sx* 

5 
c. 

';««! 

03 
- ■■-.;-.                . : '■■■ 

;Q 
^>fe (0 

2< 
.     ^HMBV'-: 

:^ö^ •u ".c-. 3 
Ä:-C- - --i*(8 «~.,Y\'.-ti'»;-; 

y> 

.!=,...v«ss 

N 

K: 

0) 

c 

mi 

o 
■;3;. 

O 

$&&£] 

Fr^ 

11 

;Wfäs"; 

O 

'3| 

iSPiS* E 
rt&Vl 

iflQ ElSi 
ÖIÖ 

E 
M 
W 

... .J^^^O^^ 

II <C 

■o 
o 

to 
(0 
re 
u c 
D 

48 



;y 

$:.&■?■■ 

3 

CO 

IS 

£;» 

</) 

c 
to 
■ MM 

a. 

m 

O m 

?c. .--:-"*5 

(0 

m? 

(0 

■#£■ 

■ 

»■-■■ 

•W-"Jlfc":--'';'- 

P>;-> ^IC'lv: $&<B 
If ,^4s. &=ilsWBI'!.' ^-'■■":' --S0) 

P SI? mm ri 
!■ ... 

■'^'^:-; o £ 
'V;r-': i*ÖÄ en <C  m    .   O.       CO O 

?2S 

"O 
© 

'55 
0) « 
Ü c 
D 

49 



SB? 
^-S^H^ 

SS>' ■:,r>a$ü:^^--<a 

0> 

0 

03 

3* 

O 
ü 

fto: 

O 
Q. m m 

M m 

WS? 

i€: .':#i 

o 
z 

^:ÜQ«ÄCÄ£:, 

o g"£ a 
C   Q. J3   (0 

03 

0) 

o O c 
4) 

Ö ■=*&■■■■■■ '.iiS^ 

Z Ä  ü) 

V O    = 
;0;->^ 

Q 
■o 
O 
•^ 
(0 

« 
ü 
c 

50 



&£ 

r:^" 

K;"' 

(0 

<1> "U 

It 
*5  ■!-</> 
S2 

■ ■ 

%? :3 4-« 

^O; O 5 
pi'.*';: jj.      -.; 

CO S>* 
*'■'. © 

© o o 
if-:.:-."- '.-*_-. 

(0 
vC4 

•.'<<'*'■'■. "'.'. o CC" 
r      ^T?" ^•cc 

rfl) a> U) 3 
- /;> c O "C 

^ CO o 
-*^i CC < O 
5, -y ^ ;> 

■ • - ^^-    '■iC-'-^V ■'.'.'-'-'■IM '• 

.Ö>^gt0 |CL 

.£   ff ^3 
8 Vj Q. (/) 

KiSgSä 

^ife:,-' 

■:\>c.4; 
*saö Mii^P 

^ 

(0 
a- 
0) 
o 
£ 
o 

o 
CM 

CO 

771   C 

CO 

S 

£ 
o 

c\i 

3 
O 

JQ 
Co 

o 
to 
a 
■■Ml 

o s 
3 
O 
O 
< 

-.'.ii.W''., 

o 
■u c o o 

" .^T^^^i'' 

•^^ 

2? 

53 

o 

CO 

c 
O 

^0) 

<J), 

CM 

fA-. 

<D 

m 

V) 
CO 
<0 

Ü 
c 
3 

51 



o 
o 

o 
B 

;c 
03 

CO 

co 

'r'XzTmm :■'■ 

fa] 

c 
o 
o 
3 

ill 

o 

co 
Ü 
o 

to 
ja 
O 

Mm 
■«SO 

11 
O) o 
^ o 

:"oW- - 

O   o "^ 
>» 2 w 

21«> 
° 'S *fc c .= o 

(0 
E 

(ft c 
o 
a co 

ST-51 
IE X  o 

*■%.<- 

v^S**Ä"35; 

O 

O 

C 

E 
E 
o 

"co 
o 
CO 

o 
'S  o 

CO 

O 

S 3 
£ | 
(/> u>.S- © c -E 
2 '= 3 5 O C 
-s- O C 
(ft C (ft 

§ g> 
iu £ 

_   > O a <j> a> 
I- CC h- 

w 
a> 
o v. 
3 
O 
(ft 
a> 

o 
o 
£ 

fl) ; ./"^y-.Lu-.;,-. 

(ft ■■Kr. 

■* ■'■'■■. 

O      .%,:'].>■■ -.:'. 

■fl) ■'1^g:fe • =■;.:; 

o 
._3' 
o 
£  

o *d>#'v,;.:. ,"-.:<j- '•„ ■ 

*"     (ft 
*T     © 
O   o 
G)TJ 

.mm,   It v=*CB-?Mvte£;-^: 

ÖP  Ö o 
a. 

T3 
.2 
"55 
co 
« 
u c 
z> 

52 



CO 

m*m- 

^?s% 

pig** 

II 

CO 

E 

to 
> 
CO 

75 
c 
o 

£ o 

0) 
CO 
CO 

o 
3 
Q. 

CO c 
Ö) 

"33 
CD 

■Ö 

'55 
CO 

£ 
O) 

-:-V*^' 

_ W 

o       ">< 
O       *r 

O 
0) 

s 
a 

-•■,:H~g;i»'-;<-»!'^p-.-; .•■Oö'S-.l 
i- .,..;;;■«-S--V 

CO (A 
^ Alston-. 

£ < 

■■:^.""-:;v-S>--.-^S-fc"-*?--: 

:>L>VS>V 

o     o 
Ü    o 

/a 
'S 
3 

CO 
:v.3.:- 
O 

:C, 
0 

"■5 c 

J^YT/*; 

-.-,' •:•*;•;_.■ ■ 

■o 
.2 
0) 
(0 

o 
c 
3 

53 



^ 

\3&& 

o 
m 

'55 
CO 

!0 

0> 

o 
o 

co •  •  •  •  •   • 
o 

cr c ± 
CO   (C   o 

*»— O 
o8 

0 'ÄCQ* \-?...*4J- 
-JE-V- •.i"*j",-^^™- 

.-'-' •?'?'{& 
^^ . • '>y,\-v "    ■   ;-... ,v.  :^v 

CO -co 
mi -V.'^. 

m l&U. •'j}::^ 

o (/> 

■an   • ' AC ■:' '■';;■/:/: 

:-3 ^:^ 
O O) 

CO 
%jCco v>"^ 

■•■&■■ -.>.--- ■■■ 
;:.,.^^;- 

£ 
0) ' *^™ 

.'.^•-0>. 
*o>^ H^O» 
'*:.-■■ CC 
—* 0) o o 
CO o =& 

w 
CO 

;'^-: 

CO 
3 o o DC z 

ü^ 

o 

'53 
(0 
re 
u 
c 
D 

54 



\M 

CO 
o 

"w 
(0 CO 

■■■Ü 

■ IB 

2 
0) 
0) CD 

CO i 
CD 
co Ö 
"5 T5 

";;C ö : <c 
TJ ?;:-. •■*?■ 

^c- .'vi'.C 
."-■•'■. CO: 

j 10 
:.;;«C0: " J *3 
.-•VCD, ■:-'C 

■ ■■■ -. -< co 
(0 75 

O) 2 o 
c Q- O 

■ MB 

■■:■,£■■■ :ß o (0 
CD 
O 

V) < 

CD 

Co 
,:,AO- 

■■■:-3 
Co 

C'+^ 

.*-» 
CO o 

Ü 1- O (/) 

£ 
0 
X 

UJ ■C • 
■o 

CO £ ^. o cc O 0> 
CO 

•\0  • 
o 
Q. ■*"0 

■o 3 2 "■'C 

o CO ic 3 

CD ■ MM 1      1 
o 

< < 5 

CO 

CD 

^Äiicoi; 

:-":^"-?Ä-?*;':-31.- 

^^^^^^nx^ii*^*. 

CDs 

O 

1Q£ 
^a 

-r^S^:- Sl3s 

CM 

:!D. 

licD' 
1 

> "D 
CO O ^*r* 
T- 

1 
2 CM ■ 

J2-Y> 
T-   CO 

co 2 
■ 

1      1 
o o 

CO CO CO CO 
0(0(0(0 

I   I   II 

-'CO ;: '^^ 
CO  CM *A 

.•:■--'..  ■■■   . 

•    fv« *<£. '^>D       : 
■V^&&32#& H$a»-f*.-: 

■T.-^gÄSof \B & 
>■ >  8 ■cc.HS 5^ 2 
IZiü O O G) LL 
II    l    II 1 ' 

■o 

'55 
(0 
re 
o 
c 
3 

55 



Mgß~*k 

a> ■ *""---''"«""""'" ■ - "-*:''■*■.'": -vvSjr\ ,.-,l.-.-/ 

CO 
^  *_ CO xo .?JD~"V 

^r-:C-£ /■.-'"■^C    ': Sc'P-SffS 
£ ü 

g;gQ, 
-"■■■'•o;':-:.;.v-•'■ ^&:v>ü£' CO 

■ MM 
■*■ ■ ■■■- 

■VE 
'^o^S; 

■;-";r-    £ CO 0 
■ ■■■     . CO .:.-'.<D:W-^:'-:- if-  CO 

...   .3 ■ ■•;.£    ,'.^:-- ^ .22 
:.<■■*■■    O oc v.'0;;.'^M --'   ■■■■''     ■ ■■■■ ' 

:-^;^M' +* co te,#o>. y:::£;UMM co .S2 

.■..-■■'■-:c 
CO CO 

■v^co'-^BtS .;.:o.ai'- 
CD   c 

"5> CD 

(0 
:-.:,•■'■:    CD ■; 
Lv^>-^£ :■:■ 

it 
■  - 

CO 

> 
XL 

o 
CD "5 
3   ü 

l'1-?;''^g.!' 0 
■am 0)  ov 
£ 

-  ''3 
o 

■ ■■■ 

ü 
3 

>   CO 
■ £ — ■•■•■■ 

O   ü 
CO . 

CO 
> 

ü 

£ 

O 
:'■ -~    O 

CO "7Z  ■ 
= a. 
■ ■■■■ 

Q. 
DC 

CO CD 

co 
co .2 
HI   .Q S° 

■ö 
fl> 

'55 
« 
u 
c 
3 

56 



- ••.,■■- :.■;■'•' '-"■'"•■v>:r.'-- fl) 

fl) o -■(0^--^:-. 
, ;:V. -.':,' -::;.   ^ ::>:';r 

,:^.o.-.-- 
■■  ... ^g#-^ ö) o 
o 

© 
- +rf   ■ o 

o 
o 

(0 

*- 

>5> 
..  <;BWHi • ■--■ 

:.o.;-..-:-/" ' - BMH   ■' .-■■■■1 

<0 ,2 ■£■■; 
■3./']*3^ 

--■■■■1 

■•■.-■X: :. 

o - c 
«5 

5 

o 
Q. 
X 
(D 

■V- ■:;■':/-;-Km: 

;.3'-.v-:i-' 

T3 
fl) 

§ en 
fl)   2 

> %<2 

</>    fl) 

.:-;£   i 
<n 
fl)   0) 

E   <B 

c 

<D   O 

■ MM 

| © 

Jl 
(o .2 

2   3 
■'■*- "U 

im I* 
> 1 

--a 

£ c 
c E 

£ o 

±:  3 
c = o fl) 

=5   <D 

o ■■■■© 

2 1 
SJ   3 
>   Ü Es a> 5 5° o ± !c "55 o ? 

Q co O  o h- .Q a) E 

;^ 

■D 
© 

'55 
0) 
<a 
o 
c 

57 



Indian Satellite Launch Ve 
^fe. 

Lenc 
52 

3th 

48 

44 

40 

36 

32 

28 

24 

20 

16 

12 

8 

4 

A 

*n 

JliLi 

£y\ £W& 
1 

UflSh. 21 

:*ä££y: 

-   , -niij 

m 

MI1I1IEI 

1 
-.:-:-:-M*>»:-;-::- 

-..   .. -.--••. 

:i'-:.3£%^ft*i* 

/m 
/\ 

:::W":;yiw 

- . ;PHf 

■<•••'■■-   "■:■ 

m    ^ira 
Name SLV-3 ASLV PSLV GSLV 
Weight (kg) 16,700 39,000 275,000 -400,000 
Stage 4 4 4 3 
Payload (kg) 40 150 1,000 2,500 
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58 



in 

C/5 
C/5 

Ü 
H 
C/2 

s 

(5**3 

C   O 

gS 
«8  g 
PUiÄ 
<a £3 

& 
CO 
>> 

o 
I- 
co 

_l 
< 

UJ  en 

z o 
i- 

LU    N 

< 55 [*J 

ON 
ON 

i- 

o 

o 

• mt, 

©.a 
tm    &    JO 

'* £ Jb 

§•- £ 

£ 2 ^ 

*.: ** 'S ^o-S 
^ fe .2- 
G|>S 

' ® 3 IS 

59 



z o 
< 
I- 
Z 
UJ 
</> 
ill 
DC 
Q. 
1L 
O 
UJ 
Q. 
O 
Ü 

Z g 

2    in S 

d ^ Ö S 
CQ§QO 

c 
0) o 
CD 
> CO 

CD Q. 
O 
CD 
Q. 
CO 

O 

Ü 
O 

tr 
CO 

CL 0) c 
Q. o 

■■■■ 75 co ■■■■ 

c 
o 

+■» "5 
w a m^m 

0) 
CD 

< O 
CO 

<D f/5 LL 
9L. c 

o 
Ü 

> 

O 

3 
CD 

o 
Li. 

CD ^^ CD 
T3 
c 
< 

a H .Q 
CO 

CD C 
_co 

c 
o 
■■M 

Q. < 
CO 
> 

75 c 
o 

■ liiM 

< 
(0 c CO 

o 
"S 
c 

OB 
a. 

CD 
O 
2_ 

> 

CO 
C 

■ ■■i o 3 
O 
CO 

E 
E CD E 

"D #■» CO CD 3 
< 

£ Q. IX CO 

▲ 

60 



CO 
LLI 

2o 
si 
I— 0- 

h- 

< 
OL 

Ü 

z 
o 

< 
»A *** jy *2 d £ ^ HSS1 

CO 
"O 4-« 

(0 T5 c £ 
4-* c 

E 
+■* 

c 
< 

CO 
CD 
■■■■ 
4 t (0 

co 
"co 

< 

CO 

E 

o 
E 
0 

■an 

3 
£ 
E 
o 

o 
0- 

0 o 
o 

1_ 

Ü 
c 

"co 
CO 

cr 
CD 

GC 

ü 

3 
Ü 

C 
o 
(0 

LL 

O 

< 

c 
o 
o 
< 

T
ec

h
n

o
lo

g
ie

s,
 

en
ai

d
s 

D
es

ig
n c 

o 
E 
E 
o 

CD 
CO 

75 
3 
4-* 

■ ■■■ 

o 
a. 
i. 
CD 

CO 
■ 

D 
a- 

O 
E 
o 
■a 
<D 

»e
fin

e 
C

 
y,

 e
tc

. 
3 4-* c 

3 
O 

o CD Q. QÄ 
2 LL 

C 
o 
o 
a> 
4-* 
o 

0 

Li. 
£5 
•^ CO 

0) 

5 
O 

o 
■ MM 

"Ö 

< In
no

v 
tie

s,
 e

 

y 
Ti

es
 

pr
op

er
 

0) ■ 

c 
o 

< 

■ 

o 

(0 

'5) 
At 

CD 

> 
o 
a. 

CO 
■ 

C 
(0 
c 
o 
+3 ss

 F
or

ei
gn

 
je

 C
ap

ab
ili

 

ita
te

 M
ili

tä
r 

E
ns

ur
e 

ln
t<

 

c 
0) Q.CÖ a. (0 

3 
o 5- 

O — La 3 *■» <D c 4-* o c CO <D 33 COCO X 13 CO <D LLX 

61 



0) 

<< 

O o 
HO 
<cc 
ZQ. 

Z^ 

iZ 

>2 

d* 
(0 

< 
Q. 

Z o 

te ^ S 5 - =i £ i 

CQ§QO 

O 
<S 
C 

■a 

O 

CD 
CO c 
CD 

CD 
Q 
"5 c 
.a 

3 
:>. 

CD HE *- *- E ^3 
.S-cri o ^ 

IjiS 
o to *~ J5f 

CD  c r% 

O JE Jg #- 

LU .2<  £ 
*-   o  CO  O 

co »S £ CD C t r- Q 

"4= o-n £ 
<0 (D co o 

o 
? 
E 

CO 
CD 

O ~ 
.2 ^ '■£ co 
= a c5 o 
< JECLS 

o 
> <D 

■43 U) 
lm CD 
<D C 

O CO 
O £ 
c co 
CD O) 

■E  O 

Q.0- 

P 
5" 
«to 
3Z 
§■0 

■ co D t 
CD O 

I-HI 

62 



1- 
Ü 
< 

TZ 
O) o 
>- u_ 1- 

< 
(0 N 
(0 
LU 
DC 

E 
O 

(3 z o 
ü 

X 
1- 

< 

■ UJ 
(0(0 

■ 

3 z 
UJ 
u. 
UJ 
Q 

Z 
o 
h- o 

ÜJ N t- 111 <0 = 

LL
IS

 

2 z 

Q < 

co§Qo 

45 

CO 

CO 

5s 

c 
O 

E 
§■ 

Is 
CO vJ 

3 
O 
<D 

CO 
a> 

O 
h- 

3 
A 
V. 
+■* 
C 
o 
Ü 
c 
(0 
o 
CO 

E 
© 
"5 
>» 

CO 

(0 
c 
a> 
H 
15 
b. 
a> 
> a> 

CO 
a> 

CD 

(D 
ü 
3 

"D 
CD 

CO 
S   CD 
^  CO 

E  Q. 

O UJ 

§■8 

c 
c 
(0 

> T3 
CO C 

E < 
0) *- 

CO 

a> 

i= c 
i=.2 
CO "5 (0  3 

c P 

CO 

<D 
CO 
(0 g) 
Ü c 

PS 
».2 
3   <0 

CO 

CO 

o 
3 

CO 
o> c w 
"5.JS 

!l 
CD H- 
QO 

c 
CD 

E 
Q. 
O 

o 
a> 

CD 

> 
O 

=     .2 5 

©0L 
> T3 

:^Q c 
CD 

CD  3 
 > CD 

<D  m *^  «  ? Ä 

co o £ 
.E o H- 
"Ö Q O 

o = 

CD  O 
CLC o co 
o.E 
oil 

S c 

üa 

—   3 
CD — 1 = 
CD  g 

< 0 
CO > 
CD o 
= > 

CD  C 

to .2 

O    3   4- 

c  O  CD 5 > o 
iS<  3 

< r- ££ 

0.273 

|o 

■=co 

I" c 
c< 
CD     . 
^   CO 
.CO   CD 
H s= 
CO < c 

o 
< 

CD 
> 
CO 

CD 

^2 5 2 MHI   ^^-     ■■■■ 

co o 2 «s 
CQQ. £ 
CO    . 

<< 

CO 
c 
o 

"35 
—  CO 
=   3 

5  CO  CO 
■-"-   (I) 

CO« 

EO< 
© §£* 
HIS g 
OCO o 
r cS 
O  CO A 

8-EE 

63 



c 
o o 

So 
U-Z 
(/) ~ 
(/) 
Ml 
tz 

O 
Ü 

< 
N 

O 

< 

Ul 
(/) z 
HI 
U_ 
Ill 
Q 

o 

Mi 

is 

.2 co 

?§ CD ^ 

§■£ 

CO   O 

C  Q) 

o 
CD 

co 

(0 
■o 
c 
3 

LL 

C 

2 

«- —   CO 

Q       £ 

O o 
75 

CO CO 
(0 o 
<D  Q. 

CO 

E 
o 

Li. 

co 
c 
o 
HS 
CO 

CQ 

o 

(0 

c 
3 

LL 
£ 
o 
CO 
c 
o 

o>2 

p "S 
r- JZ 

0)   CO 
£5  CD 

c 
<l> _ 

CQ  CD 

CO 
CO E 

CD 

E 

p3w 

= HZDC »5 CO 
CD 

00 
c 
CO 

CD 

O 
CD 
*■* 
CO 

o      *- = 

CO 
CD 

o 
z O 

r o a. 
CD 

i   i 

■c CD ^* o 
CD >£- 
OH 

o 
^ 

+- c ■o *■• c 
CD CO 

CD 
4-* 3 

o 2 CD CO 
"cö 
CD 

$2 .QTJ 
CO 3 c 

a. 2co< 

64 



o 
< 

LU 
CO 
111 
DC 
Q. 

O 
Ui 
CL 
O 
Ü 
CO 

C 
CO o 
CD ■ MM 

4»* 
> CO ■ MM 

4-» CD CL 
Ü 
CD 
Q. 
(0 

O 

Ü 

IBM 

o 
■■■1 

t: 
CO 
0. 5 c 

Q. o 
c 75 CO I^H 

c 
o 
■■■■ 

■ HBI 4-* 
3 CO 

4-» 
■ IHM 

CO O ■ ■H 

(0 
CD 

< o 
CO 

G) CD if) 
■ 

Li. 
im c 

o 
Ü 

> 

o 
D 
CD 

o 
LL 

CD JC 0 
■o 
0** Q. H s c 
< 
c 
o 
4-« 

CO 

CD 
Q. 

T3 
C 
< 'co 

> 

75 c 
o 

■ Ml 

< 

2 c CO 
4«* 
(0 

■ MM 

o 
4— 
CO 
c 

"5 
Q. 

CD 
O 

CO c o 3 
O 
CO 

E 
£ CD E 
"ö 4-* CO CD 3 
< c CL cc CO 

A 

65 



Ill 
co 
z 
LU 
U. 
UJ 
Q 
111 

CO 
CO 

cc 
UJ 

< 
UJ 

CO 
UJ 

< 

Q 
Z 
< 

CO 
Q 
Z 
UJ 
cc 
u. 

UJ 
3 
Ü 
O 
< 

z o 

Ö       UJ ^ 
fc  ^   £   2 S2 a! 5 5 

<^ Si DC 

CO 
"cö 
0) 
3 
cr 

c 

0) c .o 
35 
§ u 

.22 
Q 

I 
5 

CO 
"O 
c 

OB   -^ 

CO   o o z 

I Ü 

*  2 
D i2 

Q. 
o 
co 
c 
o 

IHM 
4-» 

2 
■ MM 

o 
1- 
0. 
c 
O 
Q. 
3 
O 
im 

(3 
ST 

I 
< 
Q. 
3 
O 
i- 

O 
D) c 
i_ 
o 

Ü 
o 

a1 

Q < s-' 0 
C   0) 
o c 
4=   <» 

2 fl> 
<D  Q 

y ■*■* 
0.   a) 
c £ 
a. 
3 
O 

a «fr 
03 
O 

a 
Q 

o 
s§ 
UJ CSJ 

■2     O 
£ 0- 
2 to o «o 

co o 

C   TO 

5* 2  c 
CD -Z 

O o 

I- z > 
>» 3 

3* CO 
£ t*~ 
co co 
CO 
CO 

a 
3 
O 

£ £ < o 
0. 

a a 
o o 
c c 

■o 
C 
4-« 

CO UJ 

CO 
< TO 

2 = S co 

O < 
< z 

a 
3 
O 

a 
TO 
C 

PI 
ü o 
CO u- 
& >» w  TO 
0)   O 
4-*      O 
Ä  c 

iff a _ 

= 1 CO < 

£ £ 
3   £ 
O   0) 

§C0  CO 
9"  *     * 

a, 
3 
O 
TO 

£X 
3 

CO 
c 
o 

■ MM 

4-< 
(0 
i- 
G) a. o o ü 

UJ 

a 
3 
O 

s 
'a. 

o a 
c 

i-  75 co 
3 

c 
d> 
co 

c 
o 
Ü 

Ü c 
CD 

TO TO"-5 
C a .£ 3 5 (D C) CO 
o «MM l_    ^5 

<S (0 
(0 CQ      g 

4* *S TO O 
C     4= ■MM 

!5 .S> o 
43- 4-> c .= 

03 
4-> 
CO 
Ü /fu

n/
; 

Th
ea

 
eP

Ia
 

M
ul

t 

■ MM 

TO o — U    (0 a s C    3 
4-» a 3 (0   O 
(0 ? = > 'ZZ 

■SI *= "O   eo 
co CO Q>< < > 
3 • •C   • •    • 
3 4M 

cc o 

66 



o 
I- 
< 

CO 
111 
> 

< 

CO 
■ 

3 

Ü 
F 
CO 

m co 
- =d ? -1 55 RJ J CO }*• <J2 Ui - 

z o 
H 

!  N MM z 
< 
(5 

c 
O 

(0 
5 a. o o ü 

CD 
CO 

CD 
Q 
o 

CO        CD 
4-       tr 

(7) 
<D 

C 
CD 

C 
CD 

E 
CO 

£ 

«I 
is at: 

SI 

a. 
co 
CD 

IS 

CO 

CD 
c 
o a 

CD a 
u>i> 

■Si 
S>| 
CO  H- 
cO 

C0 = 
:= -Q 
<co 
i_  0) 
CD  Q. 

12 

75 ® 
£z 
o  ■ 

c 
>» CD 
^^ 
o > 
o o 

o* 
0) a 

I- i_n 
QOO 

*£ 2 

.2 o a> 
«iw 
Of | 

ü5 CD 
i- Q ° 
O $ CD 
LL .> *• 
CO co "" 

■e CD g 

o o- 
CLÜO 

c 
*E 

CO 

CD 

CO 

co£ 
LU K 

CD O 
£ co 
U  CD 
T3  C 
C  CD 
<  > 

gin 
(/)  JD 

"Si co a. 
CO c 

CD = 
CD  O 

co «- 

co .2 
__ 4-» 
D) CO 

■ii 
CO o 

CD 
O 
c 
CO 

< 

CD 

CO 
CD 
CO 
c 
a> 
a> 
o 
CD 

«-'co 
JO   CO 

-^ CO 
CD  CD 
C   N 
lie 
£ o 
^ 8 

& 

CD 
CO 
c 
CD 

CD 
O 

CO 

o 
CD 

CO 

»- 
o 

!_ £ 
o 

LL 5 
4-« 

■e Q. 
O CD 
a. O 
a. 
3 

CO 

c 
o 
Ü 

■ o 
CO 

■ "5> 
3 CD 

4-» 
■ CO 

CD   ■ ä 

CD 
CO 

S *- g 
0 — > 
Q.   CD 4= 

J2 = = 
CO  CD  O 
ffiCOü 
© £ co 
1 o.S> 
o o< 

■— CD -i 

O       "   4-* 
co :§ 
CD    - ^ 
£   C   CO 

>- ° s H-   4=    O 
O 2"co 
t« § 
CO = o 
0- P co 

CO 

CO 

C5 

o 

t" CO < Q. Q 

a 

C 

C 
o 
4-* 
CO 
1_ 
CD a. o o 
Ü 
o 

LL 

75 
■ MB 

c 
o 
o 
Q. 

67 



"U 
c 
o o 
O 
< 

UJ 
> 

I- 
< 

m 

3 

3 

Ü 
< 

£ 
CD 
*•- 

5r o> 

"85 
a- 
O 
o 

CD 
■o 
c 

CD 

o 
o 
O 
Q 
< 
Z 
Ü 

3 I 
£ o 
£  CD 
OH 

iJ  £ 

CO o 

c 
O 
a 
3 
O 
O 
m 
c 

o 

< 

12 
(0 
Q. 
CO 
Ü 

co     ts 

CO 
4-* 
CO 

ULI 

c 
CD 

40 
4-* 

E 
a> 
> 
o 
1m, a 
E 

=     § 

o u. 
c 
CD 

E 
.1     O 
3 
U" 
CD 

CC 

CD 
£ 
O 
Q 
CD 

CQ 
£ 
CO 
Ü 
4-* 
CO 
£   CO 
5 E 
£S 

CO 

gcy> 

O  d) 

"c5  = ■So 

(0 
CD 

.Q 
CO a 
CO 
ü 

CD z 
CD 
> 
4-» 

iS 
■■M 

75 
3 
o 

CO 
3 
O 
o 

LL. 

CD 

CD 
Ö) 
£ 
O 

I 

z 
< 

E 
E 
3 
(f) 
o 
< 

£ 
O 
£ 

O 
4- 
£ 
CD 

"55 
CD 
v. 
a. 

£ 
O 
4— o 

Z a) 

^   CO 

go| 

<  CO .= 
«*  CD  *- |i§ 
l- EÖ5 

CD  ^O 

^ -0  £ 

IS    ■* CD 
2 w JC 

a j= £ 
5H< 

68 



< 
Q. 
< 

CO 
LU 

CO 

Ü 

i m co 

53 H* co 

z 
g 

z 
< 

CD 
CO 
c 
CD 

«+- 
cu 
D 

T3 
<D 
O 
C 
CO 
> 

< 

c 
"5 
CO 
1_ 

3 
Q. 
T3 
C 
< 

jQ 
CO a 
CO 
Ü 

o> 
c 

a 
-a 
"55 
c 
o 
Ü 

CO 

2.C0 
CO   >» 
T CO 

O 
I- 

c 
CO 
Q. 
CD 

O 
CO 
c 
a 
o 

CD 
■o 
c 
3 

3* 
Q. Ü 

ft 

.E o 
o o 

*» P o a> k. i_ 
Q. Q. 

< 
X 

o 
JQ 
'55 
co 
o 

Q_ 

CO 
< 

< 
C7) 
CD 

3 
4-» 
3 

LU 

"55 
CO ., 
CD ^ 

o>E 
.E fl> n o o « 
a. a 
x  CD 
HI oc 

ü 
< 

< 

c 
k. 

3 
or o 
< 

c 
< 
CO 
Q. 

CO 
CO 
<5 
HI 
< 

C 
>. o 
a 
CD 
Q 

CD 
> 

o 
a> 
o 
Ü 
c o 
CO 
c 
o 

sz o 

CO 
CD 

CD 
O 
CO a 

CO O) 

= g 
» Ü 

= 1 co s 
k.   M- 

° S- 
ÜLU 

CO "D 
CO C 
CD < 

II 
O   CD 
a. a 

O 

O 
C 

J= 
Ü 
CD 
H 
k. 
O 
Li. 

i 
>. 
CO 
o 
o 
c 

c 
CO 
a. 
co 

C) o o o 
CD CD < 
H CO •> c ■e 
■O CD o 
CD CD 3= 
4-» Q LU 
CD 
CO 
CD 

O 
LL 

.c co 
o co 

■5 c co 
3 (0 CD 
CD Q. Ü 
Q co o 

oO E 

^ £ °> 
< 2 >» 
Q c >, 
D g< 
CO o = 
2 O CD 
°* ~ CO 
»- H = 
CD - > 
.Q ~<D > 

CD •= » 
co JE 

co CO 

CD 
O 
c 

r _cc 
co 
m 
CD 
co c 

o 
"J5 
O 
3 

■o 
o 

CO 
3 

Q. - 
CD 
> 

CO 
 ■ 

o 
H 
5 
o 
LL 
>» 
CO 

5 
O 
LL 

£   Ö) O 
k. 
CD 

o c 

o 
o 
Ü 
CO 

2 
"35 
CD 
Q 

O 
CD 
I- 
CD 
CO 
c 
CD 

'S 
Q 

S CO 
co 3 
"» o 
2= h- 

O 
CD 
H 
CD 
CO 
3 
i 

CO 
3 a 
CD 
CO 
CD 
C 
CO 
a 
co 

co 

ü 
LU a 
in 
T- 

CD 
X 
O) 
c 

■ IHM 
+-> 
CD 
CD 

__ c 
«3 

Q.  O 
3 Ü 
O   k. 
>*■ o 
O LL 
ö> CO 
.E'cö 
^   CO 

c3m 

Q  O 
§2 
2| 
o a. 
»-  co 

?| 
*- CO 
ö> _.   CO 

° o 
C    4=   •— 
CO   CO   fo 

co £ 3 

69 



o 
Q 
O 
Z 

Q 
LU 

z 
o 

£1 

c 
<D 
<D 
ffl 

(0 
CO 
X 
(0 
E 
2 u) o 
a« 

o 
Q 

CD 
C 

c 
o 
7  CD 
§..> .=* ca 
o c 
P  CD 
(0  X 

Q_ LU 

< 

.2 "SZ 

c 
o 

o 
ob 
cc 
o CO 

S £ a>._ 
s-^ 2 °- ,9 * Oil] 

<D 
U) 
C 
CO 

o 
X 

LU 
c 

CO      .2 
Ü 
CO 

c 
o 
Ü 

CO 

£ 
o 
c 

C   M- 
< 'S 
rt(f) 
O) : 

Z .£ 

f! 
"4P CD 

lo 

c CO 
CD  _ 

= c i- 
m   °   0 
§ E |> 
° CO   CO 

70 



tu 
ü z 
< 
GC 
U. 

o 

Ö  N ü 
5 ÜJ co 
22 d ^ 
H <S H1 

z 
< 

0) o 

Q. 
c 
</> 
o 
'5) 
o 
o 
c 

JE 
ü 
0) 
H 
"O 
0) 
4-» 

o 
ffl 
c o 
(0 
< 
O 

o 

(0 
3 

XJ 
c 

c 
<D 
O 
<D 

GC 
O 

T3 
0 
C 
o 

"55 o 

|S I * 
«5 v> 
X (o 

§£ 
o.S> 
C T3 
£ 3 £ 55 

</> 
Q. 
3 

ig 
< o 

< < 

< z 
ü 
00 
CO 

i 
(/> 
< 
< 
Q 
CC 
< 

< 

ö) 
6 

3 
O 
5 
£ 
3 

> 

< 
0) 
ü 
c 

li. 

o 

c 
o 
ö) c 
O 
(0 
+■» 
Ü 
(0 

c 
o 
ü 

ü 
c 
0) 

(0 
0) 
> 

0) 

71 



UJ 
< 
OE 

z 
o 

0       U4 ^ 
te ■« § 2 d ^ 
-J <o M4 

z 
< 

-1 <o H- 2 

O 
(0 

c 
o 
Ü 
0) 

lO 
in 
o 
> 

LL S 
4-CD 

§<= 

O o3 
<CC 
(0  CD 
S > 
£ "3 
Is. 

23 
<n LL 
-- CD 

3 
CO (0 

> 

O) 

>- 
LL 

C 

Q 

UJ 

o 
Co 
o 

c 
■ MB 

o 
Ö) 
c 
o 
4— c 
o 
E a o 
CD 
> 
CD a 
0) 
LÜ 
ü 
< 

o 

c 
o 

■■■■ 

"5 

"55 
c 
o 
Ü 
a> 
73 
c 
D 
E 
2 
U) 
o 
Q. 

CO 
> o 
a 
a 

o 

"0 
c 

TO 
a> 

O) 

>- 
LL 

w        C 
fl> 

a. 
E 
o 
ü 
CD 

CD 

3 

a. 
CD o 
a> 
c 
a> w 
co 

en 
o 
o 

CD 

o 
c 
CO 
Ü 
E 
(0 
a« 
U) 
o 

3      Q. 
CO       >- 

O 
c 
3 
CO 
-I 

o 
o 
o 
> 
CD 
Q. 

X 

c 
IM 

c 
c 
3 

CC 

c 
< 
a. 
3 
"O 
<D 

CD 
*-» 
CO 
o 

© 
CO 
1» 
CO 

CO 

a« 
CD 

"Ö 
C 

a> 
"c 
CD 

E 
"ZU 
CD a x 
LU 
a o o 
CD 

i 
c 
CO 

CO 
4-* c 
CD 

E 
CD 
Q. 
X 

LU 
4-» 
c 
o 

c 
o 

■MM 

CO 

CD 
Q. 
O 
O 
Ü 

LL 
i 

72 



< 

CO 
CO 
D 
ce 

o 
CO 

Ul CO 
=d ? 
CO ^ 
CO **« 

z o 
H 

Ö  N 
z 
< 

CO 
c 
0 

Q 
© 

© 
CO > 

© 
cc 
c 
o 

■■■I 

■5 
da     b. 

J» r   «A 

CO  O 
T3 «= 
C  (0 
(1> = 

CO !f © 

O <2 co 

© w 

c 
o 

5 
C 
<D 

■ MR 

o 
© 

© 
© 

O h.£00 
CO 

Sa 
©G 

•o 
0 £ 

£ 
< 
■o 
© 

> 

< 

C 
© 
E 
c 
© 
> 
o 
0 
0) 

(0 

' Ü 

^■S^co 

o ,_ 

© © 
o c 
j? o 
(0 <!) 

if 
a 

= 0. © 

E 
© 
o 
a> 

« = 

CO 

(0 

w 
0 

c 
< 

(0 
© 

CD £ 
■—  Ü 

.2 o 

&- a. 

a)   CO 
£ 5 HO 

If si 
ULZ 
ES 
2 2 

8 = 1 
C  fl>  <D 

O I-  <D 

o 55 
© 2 co 

« © o 

Ü  O) 

o o £ co 
*> © 

 ■* CO 

i= c 

"" <D 
+-~ > 
C CD 
©CO 

°   3 

■=cc 
CO  <i) 

O  CO 
'55 x 
§  CO 
3  CD Si 
5§ 
II 
o o 

O   CD 

OS © xs 

CD 

C 
o 

c 

!• 

Sw 
o © 
CO   O 

- > 
CO o 

o o 
'S ;F 3 Q- 

© 
CO 

CO CD 

-1- CO 

<J) CO 

c o 
O 3 

**— *** 
LU CO 

CD 
CO 

51 
O  CD 
oQ 
^^ 

*8 
CD  CD 
Ü £ 

2> co 
.E 3 
k. DC o 7: 
x > LU > 
C  W 

■=  © 
"O "•*-• 
©c 

si 
C  Q. «° 
C  C 
«.2 
ES 
©   *- 

(0 § 2 

T 

73 



C 
CO o 
<D 4-« 
> CO 

"*3 CD Q. 

z 
Ü 
0) a 
(0 

Ü 
> 
ü 

o 
1  t 

CO 

o Q. 
c 
o 

■ ■Hi 

a. 
en 

< 
75 
c "5 

c 
CO 

h- o 
■MB a H— 

Z CO 
(0 

o 
< 

CO 

IHM 

Ü 
UJ 
CO 

a> 
CD 

CO 
LL 

UJ 
DC 

c 
o 
Ü 
■o 

> 

Ü 
0) a 

3 
a> 

O 
LL 
a> 

LL 
O 

c 
< 
£ 
o 

(0 

a. 
c 
< 

JS 
"co 
> 

111 75 c < 

0. 
o S 

"So 
c 
o 
CO c 

pa
tic

 

rc
es

 

CO 
Ü "E o 3 

o 
CO 

E   - 
(f) £ CD r E 

■a CO o 3 
< 

_c Q. cc (0 

z o ▲ 
O       uj < 

N h- Hi 01 

LL
IS

 

FE
N

, Z 
< 

74 



05 
z 
o 
eg 
> 

HZ 
cc Hi 

< a. 
ü 

< a. 
a 

w 

Q 
O 
l- 

ü 

0) 

z 
o 
F 

< 
(5 05 

.a 
CO 
k. 
<D 
C 

3 
> 

*CD 

o 
o 
Im. 

CO 

I 
o 

(D 

< 

CO c 
o 
C3 

"Ü = 

<E 
OCQ 

If 

o 
c 
c 

■Q 
£ 
o 
ü 
o 

Li. 
CD 

< 

CO 

E 
CO 

o 

00 

5 CO 
CD 

Oc? 

^ Ü 
Q. CD 
£>- 
O  CD 

OS 
T3i5 

< > 
CD < 
CL #■* 
O CO 
O  CD 
com 

CD 
3 
C 

c o 
O   H= 

>r 
CO  (0 
C Q. 

.2T3 
«5 

E * 

U> CO 
±£ a. 
o >< c 111 

|2< 
?£ 
<S 
£70 
CO 55 
CD  CD 
h-u- 
3 E 
CO 
CO 
CD o o 
3 

CO 

c 
o 
o 
o 

co n o 
O 
E 
o 
li: CD 
"-   CO 
c c 
£  CD CO «+- 

O " 

Q- := 
CO CD CO co .1: 

«4—   1- 
CD  CD 

OS 
CD  CD 

CD 
4-» 
CO 

• i 
C Ü 
d>«_ £75 I- 
CD «■ 

OC CD 

55 FS 
.2 o 

zs o 
!=   CO 
75  C  CD  O 

CD -Q 

CO  S 

"■5 § 
gco 

E  CD 

CO c 
co © 

. 'SI 
coo 
DT3 
M-   CD 

OS 
co CO 
3 
O 
o 

CD 
O 
CO 

0-== 

CO "Ö 

co S= 
©< 

"° £* "Ö co 
<2 

CD   _ 
occo 

c     c 
0     .2 

"*    "5 
■D        Q. 

o c 75 
Ü co is 
2>wS 
Ä o — 
0) > c 
oS.5» 
E?£ 
O CO o 

«5« 

"O  3 

c 

CO 
CD 

E 
o 
Q 

O 
li. 
CO 
CD 

3 
00 
CD 
CO c 
© 
© 
Q 

c £ 5 
— 5?* o 
CD 2 a. 
OQ.O 

75 



ü 
F 
(0 
3 
_i 
< 

z 
g 
i- 
< 
Q. 
Ü 

DC 
< 
CL 

O 
UJ 

< 

cc 
o 
X 
ü 
< 

o 
cc 
Q. 
Q. 
< 

z g 

Ul N 

3£5 
JS U4 CC 

4-» 
liHi 

IHM 
*-» o 
< 

CO 

c 
<D 
V. 
3 
ü 
O   e ■*-• e 

?? 
C Q. 
O    - 
ü «2 

>co 

d)  3 
2 co 

CD 
E 
I- 

C 
< 
o c 

■ ■■■ 

c 
CO 

LÜ  > 
■oE 
CD .Q 

S  « O   Q. 

—  U> 
S>.£ 
3 ^ 
0)  ü 
52 

co 
c 
o 
CO 
ü 
"E 
3 
E 
E 
o 
O c 
■o .2 
g co n 
— co 

CO  CO 
3  CO 
Q. Q 

CD 
1. CO 
CD CD C 

CD 
H CD 

CD CD 

o 
CD 
> 
O 

a 
CO 

O 
-J 
Q. 
O 
CD 

CD 

< 

o 
> im. Q. 
CD Q_ CD 
Q E Q 
-- CO co ^ >» 
0 CD 

c 
co 

CD a.= 
> 
O 
im. 

Q. 

CO c 
CD 

CO 
C 
CD ve

lo
 

pa
bi

 

E CD X CD CD   CO 
Q WO Qü 

Q)   ~z mmm 

C 

£ * * 2 
Q.1" '.p (D 

PEST 

c = 
CD £ 
E S 
CD CD 

CO a- 
JZ CD 

LU JE 

5 a, 
CD CD 
Z Q 
CD 
> > ** 

c 
"T 
CD 

CO .D CO 
c ■ ■M co 

co CD 
4— 

3 CO CD 
Oü Q 

76 



DC 
O 
Q. 
Q. 
O 
LU 

< 
cc 
LU 
Q. 
O 
o 
Ü 

o 

Z 
o 

. & N tu co 
£ 3 ? 5 J s m < CO 

z 

«ill 

o 
T 

E 
(0 3 

"Ö 

ü o 
Q. CO 

CO 
1_ 

d> 
T3 
O 
S 

c o 
O) 

«3 a. *-• 
C 
<D 

o u. o 
*3 •*-» 1_ i_ 

O o (0 
CL U. Q. 

77 



< 
H 
Z 
UJ 
0) 
UJ 
cc 
Q. 
Li. 
O 
UJ 
Q. 
O 
Ü 
CO 

z 
o 

lall zä g la S 

c 
0) o 
> 

■«■■ 
4-» 
(0 

o ■■■■1 

o 
Q. 
(0 

o 
■■■■ 

(0 
0) Q. 

GL Ö) 

75 c 
■■■I 

c 
o c 

(0 
4-* 

■■■■ ■ ^H 

(0 o JJJJ 
(0 
0) 

■■■■ Ü 
CO 

1_ 

a> Q. 
■ ■■■ 

LL 

c 
o o 
c 
< 

> 
■■■■ 

o 
o 
Q. 
2 

o 
■ ■■■ 

v. 
(0 
Q. 

O 

O 
U. 
O 

■SS 
c 
o 
■■Ml 

<5 
a. 

LL "5 
> 
< 

es c *j </> 
4^ o C a> > 

"E 
E 

■■■■ 

(0 
c 

3 

o 
a. 

o 
3 
O 
(ft 

as 
E 
E 

"Ö +* Q. 0) 3 
< c O cc 0) 

a. 

78 



z o 

4 LUl 
5(0 

UJQ 

S3 
u-oc 

HI 

o 

z g 

zl § ffi § 

c 
o 
*■* 

(0 
0) 
(0 
O 

c 
E £ 
o O 

CO 
■— 0 _ 

■DJ/ 

E 
(0 

CO 

o 
N 

CD 
CO a. 
c 
CD 

E? 
CD 

■ 
CO 

is 
o   ■ 

o 
CO 
>■ 

75 
3  CO 

i  O 

CO 
im 
CO 

0) 
© 
c 
o 
o 
Ü 

c 
o 

CD 
c 
o 

o 
o 
CO 

CD 
c 
o 
O 
Ü 
+■» c 
CO 
c 
CD 

O 

CO    ■ 

3 

"3 
CO 
H 

3 
N 
CO 

c 
CO 
Q. 
CO 

CO 
3 

_0  <D 

■go 
CO J* 

GL S 
o.£ 
C   CO 

<D.2 a 
o o co 
£ O ü 
2  ■   « 

Li. 

79 



s 
5 

z 
o 

ULI 

Z<* sec 

LLUL 
LU< 

< 
CC 
O 
I- 
ü 
HI 
eg 
Q 

o 

o 
£ 
(0 
oc 
CO 
0) 

CO 

o 

CO 

<D 

O  O ^ 
V   CO — 

-- s 
CO     _    9L. 

^ o o 
®  2 Q 5 

z 
o 

E 

CO ^ 

11 
o   ■ 
Ü 

CO — 

CO 

E   <D 
»-   CO 

O i2 

c 
^     o 

CO  <j) > 

^   O   CO 

o .= CD 

<D rv-     . 

■EG E I 

2 

E 
CO 

CD 

■9>   **^* Co       

— w c CD 
O 

— Q- co 
CO   CO   i- 
±! ™3 LL 

€.2 
CO CO 
C CO 
CO   3 
Ü CC 

o 
CO 
c 

CO 

o 
.Q 
CD 
Q 
CO 

o 
< 

sasi 
zi § a s 
< S2 uj cc 

_ c 
CO "co" 
£   C 
O   <D .—  o 
CO j 
c 
»= t 
S o 
c o- 

E d> 
CO  c 

£ s 

2 c 
CD.S> 
o. CD 

3* 
c  CO 

CO 

E 
< 

CD 
CO 

*- (b CD S 
Q. i- 
X   O 

UJ < 

3 
Ü 
CD 

(f> 
>» 
Ö) CO 
O   d> ^^^       IBM 

o « 
E o> 
O H 
©   © 

CD   O 
«4—   » 

<D   O ^ 

o 
00 o 

I 
CO 
O) 
CO 

o* o 
1^- 

c 
o 
Q. 

CD 

_C ■*■* 

<D  O 
HO 

80 



g 
i- 
< 

LU 
0) 
LU 
DC 
0. 
LL 
O 
LU 
Q. 
O 
Ü 

in 
0) 
> 

<¥•» 
O 
CD a 
CO 
&_ 
CD 
Q. 

75 
c 
o 

"55 
CO 

;u 
Ö) 
C 
o 
Ü 

C 
< 
c 
o 

"£» 
CO 
a« 

CO ■ ■m 

C 

E 

< 

CD 
CO a. 

ü Ü 

Ü 
CO c Q. o 

+3 c 
CO ■ Hi 

HH» 
*5 CO 

o 
+■» 

< O 
CO 

CD c/5 
■ 

LL 

> D O 

Ü CD LL 

CD £ CD 
Q. H n 
CO "D iS 
CD 
Q. 

C 
< "c5 

> 

75 
c 

c 
o 

< 
CO 

o "S CD 
Ü JL. 

"43 
CO 
c 

CL 1M CO 
Ü 3 

O 
CO 

£ 
CD 

■ «■■ 

E 
CO CD 3 

C Q. CC CO 

z 
o 

<g Sj EC 

▲ 



DC 
< 

CO 

m co 
si ? <5 Ö 

z 
g 

*u N 
g 

% s ^ 5= 
< J2 uj cc 

CD 
> 

■■M 

"co 
CD 
Q. 
O 
O 
Ü 

c 
"E 
(0 
CD 

0) 

(0 
c 
o 

.Q  (0 

CO "O 
UJ CD 

£l 

Q. (o 

»I ■   Co 

CO  O 
"™  s— 
£ Q. 

C 
< 
CD 

T3 

o.2 

at 

I o 
a« 
II IS 
i? °- <o 
« S f co 
i=2 

CD 
4-* 
CO 

Ü 
(0 u. 
o 

"5 
> 
< 
CO 
CD o 
3 
O 
CO 
CD 

CC 

O 
Q 

CD 

® "US »-   CO 
< Q. 
CD "o 

JZ   CO 
HO. 

c 
o 

0) 
■ 

CO 
Q. 

"co 
JL. 

CD 

C 
< 
w 
c 
o 
CO a. 
o 
tS 
CO 

"5 co 

|2 «a. 

11 

82 



OS 
o 

iz; 

CZ5 
CO 

U 

3 

a 
O 
H 
WD 
G 

W 
60 
B 
a a 
CO 

CO 

WD o u 

U 

Pi 

s 

Ü 
p 
co 

< 

CD 

UJ   JO 
a! ^ 35 HJ 

O 
i- 

CO 
< 

(5 
-    EC 

QO 

ON 
ON 

03 

pfi 
CD 

0) 

QJ 

•P"<        '«Mi 

<J IS 
•Urn    Q} 

2 s 

V3 

«.2 
*■> +* 
03 03 
<£   N 

A S QJ   03 

Q g? 
a> O 

S3 vi 

■SO 
"3 «> 

CD ^ 

03 *a 
2  » 

83 



T 

UJ 
z 

s- 

o 

z o 
H 

m to ~ 
— =i ? 5 -1 oS ^J £ -J to u. o 
<J2  Uj DC 

g 
(0 

CO 
CD 
T5 

C 
CO 

O O) 

CO 4-» c ■ HBI 

•D 
CD 
C 
i_ 
CO 
CD 

£ 
CD 
CO 
CO 

5 

S 
CO 

CD 
Q. 
O 

CD 
4-» 
c 
CD 
O 
"o 

CO 
CD 
> 

iS 
CO 
© CO £ c 

CD 

C c 
■MM 

c c CO < o >» 

© 
o 
CO 

CO 
c Ü 4-* 

•■■■ 

2 CO o c 
•■Hi o "O J3 

3 o 
CD 

CD 

E 

1— 

Q. 
■u 
CD 
CO 
OS 

Q. 

CD 

c 
CO 

5 

IH 
*-» 
CO 
Ü 

c 

< 
■o 
c 

CO 
i. 
CD 
D. 
O 

3 
*■* 

O 
0) 

■«■■ 

o #-* 
CO 

CD 
CO 

Ü 
c 
3 
CO 

3 
£ 
£ 
o 

CO 

£ 
£- 
o 

CD 
+■* 
C 

> 

co 
£ 

o CD _l Ü O CD 
■MB £ 

k. CD JC 1 1 ■ ""JJ 3 
< Q H < CO 

84 



CO 
HI 

LU 9 
eo (3 
um 
QQC 

ü 
tu 

x 
ü 
DC 
< 

ü 

g 
< 
N 

< o 

CO 
O 

o CD 
CO -.   ö> 

c 
o 

CD   O 
T3   C 
3   CO 

(D 

'55 
c 
CD 
+■» 
X 

LU 

C 
< 

CD 

Q. C 
co — 

Ü = 
C   O 
—   > 

3 T3 
o S 

CD 
Im 
3 
o 
CD 
■♦-» 
■HM 

ü 
1_ 

co 
3 

2 
jCO 

Q 

■O   fl) 

^ co 
j-   CD 

>-'   co 
"O   co 
C CÜ 
< co 
!>£ 

< 
c 
CD 

CO 
1- 
CD 
Q. 
O 

H 
CD 

Ä   > 

5-£ 
O 
CO 

1» 
CD 
+■» 
C 

co O   CD *-   c 1— ■■■ 

c m £ ro < o T3 
CD (D £   > £   - a CD 

**— 

Q 
CO O) }n ^ "D a. mmmm 

c 
CD CD   3 

3 
< 

Jl> «fr- 
CD *1 £ 2 C ^ 

"55 Q CO   CO Fö o 
■■■■ •WH 

te
r 

M
is

 
ca

l A
ir

 

3   CD 

co   ö> LL < 

3' 
O 
> 

LU •i ü s 
0) 

+3 
O Q co O   O 

CO   co Q > c 
£ CO H\   X co o. n\ CD JE 
H H H lü < co H (0 2 

85 



Q. 

I 
0) z 
g 
< 

UJ 

< z 
g 
i- 
ü 
z 
z> 
LL 

z o 
p 

.     "I N 

-3£3 =! § Üf S 

co 
ü 
C 
o to 

ii 
(0 S 

CD o 
*- "5. 
CD S" 

0) § 

ü 

C/> 

o ":::.a-- 
■::-■: 3 ■;: 

« 
ücas 

7 
■2 

CO 

s! 
c 
CD 

CD 
Q 

CO 
CD 
o 

co o 

I- 

too 

- ~t 
 m 

g£^3  o 
ü 

Jug 

8* 
s 

 y 

\> 

<D   CD 
>   g 
CO <D C0 Ä 
CS   SD 
Ü. Q 

£ 
o 
CO 
>. 

CO 
CD 

CO 
i •u c 

CO  tö 

CO 05 

CQ 

-—._    \ 

/ 
/ 
/ X 
CM 
Ü CO 

k. 
C o o CO 
CD 

U 

c 
CD 

CO 
UJ "5 
k. rr 
CD >_ 

JC CD 
O) « 
XUJ 

::::>x':-:.>:-:.x»x.:.v.;.-.-.;.:.%Xv:>-* 

*. 
-   '** © 

o ■SS?.*****: c 
© 
O 

«0 -0) 
■*•■» -Q. 
c ,;Q:~ 
O °°._. .■' 

a 
5 >#t 
Cd •:•:•>:*■*::::.•::: 

£ 
H 

36 



Q 
LU 
Z 
DC 
< 
LU 

CO z 
o 
CO 
CO 
LU 

CO 
Ü 

DC 
O 

CO 
H 
DC 
LU 
CO 
LU 
Q 

Ü 

CO LU CO 

CO W 

o 

* N 
Z 
< o 
DC 

m^Qo 

"c5 

o 

CO 

CO 
o 
3 
CO 
CO 

CO 

o 

CO 

CO 
Q 
CO 

LU 
H— 

o 
>» 
I— 
<D 
> 

© 
Q 
>» 

£ 

A 

CO 
•♦-» 
CD 
CO 
CO 
< 

o 
Ü 
H 
< 
CO 
"D 
CD 
*-» 
■ ■M 

£ 
-j 

C "D 
o c o> *3 «^ 

c CO   ^ 
c c S& 

W
ar

 
la

ti
o

 

3.Q 
£i5 

^E £ 75 
o > CO  CD 

QQ co CD  o S* 
• «MM •*-*  üi •— 

© Q —   CO 
ü "m   C   CO 
CO TJ 5   CO   Q. 
Q. C CO -C   CO 

CO < COO Ü 

JCt JQ 
CO CO 
IM L. 
CD CD 
Q- Q. 
O O 
i— v. 
CD CD ** ** 
C C 

CO   ü 

CD   Q. 

CO o 

=     >» 

CO 
c 
o 
CO 
o 
c 
3 
£ 
£ 
o 

c 
< 

CO 

£ 
o 

OO 

3 
O 
CD 

CO 
CO 

CO 
o 
c 
3 
£ 
£ 
o 
O 

CO CO c c 
o o 

• ■aw a«MB 
•f-» •♦-* 
CO CO 
X- L. 
CD CD 
Q. Q. o O 

"U "D c C 
< < 
O) Ö) c c 

■MM ■■MB 

c c c c 
CO CO 

MM 

Q. Q. 
CM CM 
O Q 

CD 

3 

O 
3 

CO 
CO 

CO 
CD 
CO 

CD 
X 

HI 

CD 

c       .== 
Z     .E 

"co 
H 

co 
Ü 

87 



"" 

i 
o 

T 

2 
< 

cc 
o 
o CO 
DC 
Q. 

CO 
Ü in

at
io

n 
im

e 
Li

ne
 

gr
ad

es
 

te
ct

ur
e 

Q 
2 

EH 2 
2 

oL'E 
3 P co 

CO   c CD 

en
te

r 
io

n 
A

r 
i F

oc
u 

T3   O 

Q. 

CD "D 
z 
CD 

H
A

S
E

I 

ni
ng

 A
m

 
1 A

cc
ur

a CO 
3 
o 
o 

£ 
CD 
H 
CO 
CD 
Z 

i 

H
on

s 
In

t 
S

ta
nd

ar
 

o 
c 
a 

o 
> 

CO 
3 
o on

tr
ol

 C
 

nf
or

m
at

 
S

ys
te

m
 

Q. 
LU 
LU 
CC 
I au

nc
h 

W
ar

 
- 

Im
pr

ov
ed

 

om
m

un
ic

a 
- 

In
te

rf
ac

e 3 
CO 

c 
o 

1 

o 
LL 
CO 
HI 
o 

1 om
m

an
d 

C
 

- 
D

ev
el

op
 1 

- 
O

bj
ec

tiv
e 

H -j ü o 
z • • • 
o 
H o      „, < 

j=UJ$s 
J ^ m < jStö 
<J2 ly OC 

88 



(5 
o 

< UJ 

< 
Q < 

DC 

UJCO 

< o 
UJ < 
Off 
<C5 
CO 

111 

o 
o 

iaiS J (A lu ^ 
-J 0) C O 
<J2  ÜJ  DC 

CO 

2 

E 
H 
75 
CD 

mm 

CO 
CD 

-1 <D  JO 

JC  CO 
0>0 
il co 

* Q. 2 £ 
CO 

© © CO 
1=  CO z 

2 2.. 7 
O-C0 

c 
CO 

">< 
UJ 
o 
c 
CO 

CO 
Q 
•D 
CD 
CO 
CO 

CÜ 

CD 
O 
CO 

CO 

CL-äOC 
CO CD 

CD        "^* 

c « CO 

■ts CO   • 
-SCO 

CO 
CD 
>» 

UJ 
4-* 
c 
CO 

m 
o 
c 
o 

o 
> 

UJ 

o 
LL 

C 
E   i2 
£ °- 

89 



Z 
CO 
COQ 

°"£ 

^111 

QUI 
ZJO 
UJZ 

o 
< 

HI 

z o 
H 

lall 

.£ C 

a £ £ 
(£   HI    g 
"O 4* Q. c 
< 

3 
O) C 

c 
E 

O 
o Q. 

CO !3 4-« 
a> CO < O 
(0 

DC 
E 
1U 

4-« 
3 

CO 
a 

O 0 E ** LL c *■■ 

'35 
■■■■ ^ 3 "0 
> 
CD 

O 
CO CQ CD 

> 
DC 
■u 1» 

CD 
O 

O 
im 
Q. 

CO 
CO 
a> 

<D 

CO 
CO 

LL 

3 
"D 
CD 

DC 

E 
1 

o 1 1 c 

c 
o 

4*3 
CO 
E 
o 

LL 

O 
CO 

a 
CO 

o 
LL 

co .2 
AS 
c "3 
<  c 
O)   CO 

"5 £"" 
.2 =co 
> i> 
CD   -Q 

£2 
£ 111 
3     ■ 

CO 
CD *•* 
CO 
£ 
CO 

LÜ 

C 

O 
a 
x: 
o 
c 

JS  TJ 
E c 
•- < 

w 4- 

o *■ 
■*-*     4— ü  o 
CD    CO 

£i 
CD CD 
>    > o o 
a. a. 
E E 

9 

CO 
CD 

CD 

CO 
CO a> 
< S 
CD 

E 

c 

■■■■ 

to 
» IS 2 S 

s| 
£ CO 
^ CO 
73 CD 
CD O 
O O 

%& o    ■ 
DC 

CO CO 
4-* 

CO CD 

CD 1» 

a CO 

3 <D 
2 E 
c E 
0 O 
CO 
c c 
3 O 

4— c 
CD 

DC 
0 

•MM 
4-« 

.•*■* CO 
--C 

CD 
O 
CO 

•«■Mt 

E 
0 

LL 
TJ 
< O 
c CO 

0 H 
CO 
3 CD 
O CO 
O CO 

LL LL 

90 



CO 
1_ 
<D 

O 
<o 

JO 
3 

CO 

C5 
Z 

Ü 
< 

DC 

L 

Ü 
o 
H 
CQ 

g 
DC 

< 

CO 
O 
LU 
< 

«Ü3 
CCQ 
< 

CO 
"3 

< 

< 

O 
"3 
*•« 
G) 
> 

"V 
V 

o 

111 

2   ^^^ 

< 
to 
Ü 

:L** 

* 

^F^w 

UJ 
Q 
Q 
UJ 
CO 
< 

m 
ui 
ü 
< a. 
CO 

DC 
< 

UJ 

z 
o 
I- 

.     ^  N 
UJ  CO ~ 
z£ £ 5 

-i co ftJ < 
-1 co M- 

O 

co 

....35* W.. 

*~£^ :;: ■•< ■ fi g-: > 

<^5 uj D: 

.Q 
CO 
Q. 
CO 
Ü 
5 
<D z 

91 



z 
o 
p 

lall 
_I ?ft Hi < -i (g c o 

O 

HI 

c 
CO 
CO 
© o 
o 

c 
o 

•»■* 
CO 
c 
£ 
CD 
CO 

o 

CO 
4-» 

© CO 

I 8 
is S 
Q.  CD 
X X 
Hi 111 

92 



c 
o «^ 
s 
o 

o < 
© > 

© 
o 

© 3 
o 

(0 CO 

(0 © 
OC 

to 
3 © 

s CO 
L. 

CO . £ 
c c 
© o 

§5 to 
CO 

D> a 2 es Q 

»E
ng

 
ra

ck
 

© 
N 

$* O 
CO 

oT3 a 

ol
nt

, I
P 

n
al

S
ta

 

o 
•n 

D.  O a. 

«I 
CO 

< «o 

c o 
s 
53 

?>* Ü 
O © 
r: Z O 
•t © Ü 
o o < 

f * u. 
©   CO 
Z CO O 
cfi u. _ o -» 
^•s E 
c c o 
OO u. 
co ce «0 
© © © 
D> CO O) 

s s s 
«o co CO 
© © © 
222 
<*•   *•» ^M ooo 
to co CO 
© © © 
a. Q. Q. 
£ E E 
a a « 
uj uj |2 

93 



CO 

LU 

LU 

5 
o 
111 

O 

LU 

Ü 

CO m co 

S3 £ 
CO M- 

g 

Z 
< 

CO 

c 
CD 

E 
CD 

3 
O" 
CD 

QC 
CO 

CO 
Q 

CO 
CD n 

■ «■■ 

0 

"5 

< ^   ÜJ   EC 

co 

o 
> 

~     ¥     +* CO c 
■♦-» 
CO o 

Q. 
o .C 
c ü 

c 
CD 3 
3 CO 
Ü -1 

CD 
CO 
c 
CD 

«*- 
CD 
Q 

CD 
*-» 
CO 
I. 
O) 
CD 

o 
Q. 

o 
CO 

M    5 

C 
CD 

E 
CO 
CO 
CD 
CO 
CO 
< 

CO 
3 

•♦-» 
CO 

55 
*-» 
c 
<D 
E 
CD 
O) 
CO 
Ö) 
c 

LU 

CO 
c 
o 
o 
c 
3 

Li. 
c 
o 
CO 
c 

o 
o 
Ü 

CM 
Ü 

CD 
CO 
c 
CD 

«t— 
CD 
Q 

< 
c 
O 
c 
CO 
a 
E co 
—  CD 

£5 
lS 
c
 £- •—   CO 

5ü 

CO 
CD 
O 

CD 
CO 

5 
o 
CO 

CD 
a. 
p CO 
CD .2 

CO 
c 
o 
a. 
CO 
CD 

2    5 o 
O 
6 
3 

CD 
Q. 

r o a. 

■u E 
3   ° 
Jl 
CO QL 

CO 
CD    ; 
3 
o 
"O 
CD 
CO 
CO 

CD 
CD 

•*—   CD 

w § 
TJ JZ 

< © 

<D   C 
Ü — 
CO   CD 
Q. v- 

CO < 

•♦-» 
CO 

TJ 
C 
CO 
Ü 
To 
+3 
C 
CD 
*■« 

O 
Q. 
CO 

C 

CO 
Q 

P 
"5 

<s? 

94 



-S&'S-SSSSESS 

Q 
LÜ 
Q 
Q 
< 

CO 
I- 
Z 
< 

o 
I- 

< 

Q 

DC 
O 

H 
HI 

CO 

O 

-J CO 

z 
o 

Uig 
CO ^ 

li] < 
U. O 
ÜJ £C «4. ^r  **J u. 

^^^^^^^^^^p^^^»^ 

... CO lf> 
CO 

z 
CM > co T— 

TJ 
m CNJ 

Ü 
Ü o 

JCO 

Ü 
c 

3 U. 
u. + 

CO 
TJ -X. 
TJ Q 

CO < 
CO 

tu 
Q 
5 

,r: 
u> 
CD *T 

< < DQ CO < D. c> TJ — 
rn < uu .,_ h- CO d) CO 

© U) ^ 9 CNI 

0) 
D. 
Ü 
D 
< 

1- til TJ n 

CO 
n. 
o 
r 
CO A

ir
 F

or
e 

C
B

TP
s/

1 • 
u. 

o 
< 

CO 
CD 
c 
CO 

5 

CM 

£ 
< 

CO 

u. 

T
ot

al
 A

d 
G

ra
nd

 T
< 

a. • * • 

95 



CO 

ü 

C0 
_l 

< 

g 
co 
z> 
_j 
ü z 
o 
ü 

Q 

H 
0) 

1WH 

< 

CO 
Q 

Ul (0 

»•IS 
ÜJ 

Z 
o 
p 

<0 ^ 
< 
o 
DC 

CO 

o co 

mJZ 55  •*- 

3    •     • 
C/> 

CO 
"D 
C 

So 
0) o 
•> ^ T3 

CD 
Ü 

0 

c 
3 
O 
o 

:= +- 
5.E 
CO   O 

o o 
fco 

■»-•    I c 

CO Ä 

c ^ 
(0 w 

</> ü 

c 
CD 

E 
CD 
V. 

3 
O" CD 
CD   CO 

CD 

CO 

co 

c 
ö) 
'S 
Q 

co 
o 

o 
co 

QC  C  u 
Q)   CD 

CO   _ 

T=  co 

il 
CQ  (0 

>» 2 s 

CO    i 
ü 

CO 
CD 
CO 
co 
co 
Q- 

3 
(0 
CO 

LL 

J.J2 
3 —« 
p   CO 

JC   co 
H Q 

E 
3 

CD 

O 

0) 

CO 

a 
H 

I 

I 
$ 

I 

96 



CO 
. => I— I— 
LÜ< 

111(0 

<z 
com 
cog 

So 
§ül 

Q 

o 
"    I.. < 

j 5; Ui < 
-i CO £ ö < *2  UJ  CZ 

CD 
Ü 

Q. 
CO > 

9U 

3 
O 

m. 

CO 
CD 

CO 
c 
CO o 

D) ■o 4— 
CO 

LL 
C © "O „_ 
2 IS CO 

4«* 
CD 
4-» 

CO 
> o 
m» 

a. a. 

im 
O Q. 

E 
o 

CO 
Q 
"Ö 
#1\ 

CD 

E 
"Ö 
CD 
> 

(1) o 
«MM 

> 

CD 
(0 

O 
0) 

4— c 
CD 

CD 

< 

o o 

o 
ü 
"E 
CO 

O 

Q. a. 
< 

< 

O 
< 

■■ E 
£ 
3 

0) 
DC 

< CD 
*0 Z •o 

Q 
O 
Q 

O 

Z 

CD 

.2 

< 

4-» 

5 ag
e 

St
ai

 
on

 

CO 

c 
CO 

4— 
CO 

is 
o 

LL 
4-* 

£ 

ca 
o 

CCl 

''S 
CD 

QT3 CO m CO 

ra
ft
 M

es
s 

oo
rd

in
at

i —1 MM 

3 '> 

oi
nt

 B
M

 
hä

rte
re

^ 'S 
Q 
"co 
»mm 

mm 

4- a 
CD o 
c 
o 

CD 
Q. 
O 

CD 
4-* 

a 
< 
H 

CO 
■ 

CO 

75 
E 
o 

CD 
CC 

o 
< 

-DÜ C a. C QO 3 LL z 

CM 
i 

CO CO CO 
i 

*3" 
i 1 

O) o> o> o> o> o> o> 
> 
O z Z > CQ CO > 

3 D O LU LU o z "D "3 z LL LL 2 

97 



8 

Q 
< 

< 
CO 
O 
Q. 
O 
DC 
CL 
LU 
O 

QZ 
UJ< 
>I 
OÜ 
CC LU 

CC 
w 

Ü 

z 
o 
H 

H*  N m co 5 
5i ^ 5 

d co £ o <,£;  UJ  EC 

t3 

Uj 

CO 
<D 
U> 
CO 
CO 
CO 
CD 

CD 

CO 

CD 
O 
c 
CO 

■ MB 

CO 
> 
o 
Ü 

S So 
15 £> 

Q C   CO 

fe C   CO 
■§ 5i2 Ss co s 

iS i   ■ 
CO 

CO 
J0> 
3 

CC 
CD 
> 

"CD 
O 
CD 

GC 

E 
CO c 
CO 

CO 
CD 

DC 

CO 
c 
o 
CL 
CO 
CD 

CC 
O) 
c 

o 
Q. 
CD 

CC 

CD 
E 
CD 

O 
CO 

CO 
3 
O 
O 
CO 

CO 

o 
CO 
im 

"25 
co 

o u_ 
CO 
CD +•* 
CO c 

c 
CO 

'55 
CD 
tr 
CO 
O 

CD 
CO 
D 

CD 
O 
c 
CD 

CC 
=     o 

CD 
*D 
O 
CD 
O 
CD 
X ■g    ;r 

o o 
O ■'C 

CD 
O 

co 
HI 

00 
I 

CO 
(3 
5 

98 



I- 
ü 
UJ 

O 
ü 
EC 
111 
y- 
< 
UJ 

21? <~h. 
a ™- o 

o 

KW:::SS::S^:W:S: «Et 

T
H

A
A

D
 

B
at

tw
y 

(T
O

C
) 

X 

ü 
^,_ 

m 
o 

-r5;r;r>^i;:;r;y;5:T;^£;:;; -:-:- £>:£> 

99 



<f)> zt 

<< 
ODC 

2o Sec 
Sin °t üZ 

z 
o 
p 

F= m gj N 

-1 Co Ui ,„ 
-* to £ C3 

CO 

#2 

CO 

« 

M. 

ft 
H 

HI 

m 

cc 
OCO 

UJ 

(0 

«* 

M 
■$*: 

ism 

IIS 

Q co 

o 
O 

£5 

O) 

Xg„ 

<< 

< 

3 
ffl 

I 
"1" 

<3 

u 

c 

< 

E 

< 

a. 
% *» CC  a> 
»-  o 
"- T3 
co a. 
CD => 

< 

a 
> 
o 
im — 

&        E 

^—< _ 

a > o 
&   d • 
a.   Q -o 
<    3 « 

III Z    £» 

< 

_J -0 

a <0 a 

Ü 

1 

< 

T-    CL 

2<| 

< 

o 

S 

CO a> 
c 
o 
CO 

E 
CO 

o 

iji 

_c 
"3  Q. 

H Ü 
< 
Z 

5 

< O 
I- • 

UJ 

z 
CO 
3 

to 
3 

C 

O) c 
CD 
CD 

SB 
CO   c 
Q Hi 

CO c 

CD 

Q 

CO 
CD H 
c o 
CO 

n> 
CD 

100 



-I 
o 
DC 

o 
Ü 

<H 
QO 
Z=> <JE 
s l- 

o 
ü 
Q 

m 

I    — ■ 1 

TJ 
c .2 <? 
m a> 
ss U. 
< 

i*l so« 
■= Q-E 

||£ ■S  O   o 
Oo 

O 
H 
(0 

55 £ 

g 

2 
< 

EC 
m§Cio 

a: 
8* 
<>- 
< 

CO 
Q. 
J= 
CO 
CO 

5 m 
< 

;£D 

O'r 
P°: if 
SSO: 

CO ; .- 

s 
s 

«5« 

CO Jtf 

s5 

ÜÜ 
OS 
< CO 
I- z> 

a 
ü 
a 
< < 

x 

§1 
«Bt» 
< 

1  

o 
p — b < 
< CO 
111 = 
Q 
CO 

si < 
SCOs:: 
::-«?-j 
:Wii*:::: o 
»01 

o 

< 
z 
GO 

r — ■ cc 

ft 

m 
a 

o 
is 
% 
Ü 

II 

1  " CO c 
f- <% o 
cc 
t- 
< a 

o 

II c * 
3 S 
O 2 

o 

CD a 
O) 

•5 

101 



UJO 
(Of 
iii z 
u.O 
mo 
LU z 
>< 

<< 

Q 

*"" O 
ü 

:S:*S:WÄ 
CO c o 

li 

D) 
C 
C 
c 
a 
0- co 
c © 

m *- *- 

*o »- — o c c 

O  ©  CO 

§££* 
£oaO 
HÜÜCC 

c O 

c 
a> 
£ 
CO 
CO 
o 
CO 
CO 

Eg 
o < 

»o CO 

IS 

H 

CO 
c 
o 

'S 
© a 

£ c 
o © 

a 3 
2 o 
l-O 

© *- 52 
eo o i2 

u  O 's 
3 = © 
O (3 a 
CO   3 © 
0£ r 
CCCOH 

CO 

2     ^O 

S*§8 »- 5 o *- 
<oe.u: 

c 
CD 

E 
CO 
CO 

g>C0 
£ co 
c < 
c *- 
a ca 

c H 
o ~*. 
E c 
© o 
TO 55 
co co 
TO 3 
c *S 

LUCO 

.© ^* o 
^   CO ** 

■2t§ 
©■* = 

2> CO 
© 

CC 

eo 
£ 
3 z 

•o 

go 
O x> 

Is 
© © c 

H co a 
c ICO 
£ © xf Ü ** z: 

CO — 
o o co 
is x: © u. 1- I 

c 
o 

2 

s 

0 
CO 
TJ 
c 
< c 

0 c 
0 3 CO 
** O .©. 
J» CO ■> n ■ 

cr 
u 

0 0 
< < c 

*< 0 h 
0 0 <t> 
& CD CO 
CO i— 5K 
H LL CO 

o Ü 
"Jt © ü x) 

o © O u. 
-^ TJ 

§5 
li 
a co 
J= xf 
TOS; 
=   CO 
•»-   © 

Ü 
CC 
Ü 
CD 
Ü 

©o 
SO CD U. oS 

co 
C 
CD 

Ü CO 
0 > 
< 3 

CD 

cr 
UJ 

>» = •? 

z 
o 
H 

isi| 
_J  ?n lu  < 

< ^ Uj CC I 

Q 
::Ä-**:::;:; 

3 
■:<■ 

i   II 
fc_   1- i^   CO 

CO      £  P 

co 

r^ <0 

8    ~ 

;'::v;' "-/:.v 

iislii 2-1 N   ©   £ 
0 — J5   CO 

wmm co co £ 
CD v.   Q)   r= 

c-= £ 
«HO 

11 Ü      O 

© c © 
5 cö o 

~ Q.E p 
1 £ £"• 
o o o i 

i co t a — 
<2<S< 

co *>« 
c 

CD 

E 
Q 

o u. 

^ 
= Q   *0 

s§! 
c»" E 

© o 
Ü      O 

TJ 
© "S 

cr © i: J^ *- O 
Ü    Q.° ©   fT 

TJ 
© r- 

^ ®° 

c <o ° 
© m © 
© UJ 
Q 

© 
co 
c 
© 
© 
Q 
JO 
OT 
CO 

CO 
O 

o 

o 
LL 
© 
c 

o o p 
m 

o 
CO 

c 

CO 
Ü 

3 
3 
a. 

o 

E 
o 
i_ 
u, 

102 



_l 
o 
DC 
|— 

z 
o 
Ü 

A
N

D
 

TÜ
R

E
 

OO 
z=> <pc 
2» •" 

o o 
Q 

CD 

o 

lall 
j 5; iij < 

<^g u, oc 

Ü 
, ill o o o 

< 
0. 
CO 
Ü 
z 
8 
3 

o v 
■o c £ cog 

£-E 

i E 
O   o 
Oo 

2 

iiiCttxJI': 
■satrrV 
«Ml«: 

o 
to 
o 

a 
4 

*vt\ 

^4f 

■v«^d 

-swa* 
^ui   , 
^< 

< 
X 

H , o 
0) c 
* 

;':■.•:••••:::::: 

>    fr 

O 

< CO 
iii 2. 
Q 
m 

X % 

1  

O 

< SSS: /:•:;;.: z m 
slst 

■ m 
o 

~ 

. 

o 

g 
Ü 

E s 
11 

1  

P
A

T
R

IO
T

 

i-
  
  
  

  
  

  
  

' CO c 

■o      I 
£*- 

S.-2 ? 
ES g» sis 
■ i 

i i 

103 



o 
5 

III 
DC 

Ü 
111 

X 
Ü 
DC 
< 

Z 
o 
< 

cc 
o u_ 

z 

Isif J 55  Uj < 
<^ UJ DC 

C 
o 
(0 
E 
o £ 
*- O c 'co 
**m CO 
O 2 
CO Q c 
CD 2 
£ h- 
CD 0) 

4» .Zi, 

C0 £ 
CO  o 

LU  o 

h- o 
CO h- 

S= CD  

if • • 

O  Co  CD 

c 
o 

• 1MB 

CO 

£ 
o 
c 
o> 
c 

c 
CO 

o 
LL 
CO 

_CD 

3 
oc 
co 
CD 

c 
CD 

£ 
CD 

CO 

CO 
CD 

o 
o 
> 

CD 
CD 
O 

£ 
CO 
c 
>» 
Q 
CD 

CO 
CD 

CO 
O 

CO 
CD 
O 
CO 
a. 
CD 
4-* 
C 

co      _ 
CO 
c 
2 
HI 
■D 
CD 
a- 

■MB 

3 
er 
CD 

cc 
CO 
CD 

ts       £*       ■*5 

c 
CD 

104 



1 
a. 

m^QO 

105 



CO 8 

111 < 
5 

> 
o 
T 

■■■■■ 

H >% CD 

< 
o 
c 

> 

o 
1— CD CO 

CD z < CO or 
*•* 

CD 
> o 

>- 
■«■ 

+3 h- 

t - s 
CO 

(1) 

CO 
■■■■ 
*■* 

c CO CO 

co 
CD 

MMBB Q. 
O 

■™" CD CD •*-< m *-* 
3 
CO 

^4# o 
< O 

c !5 
CO 

JtO o 
Q. 

"Ö 
•   c 

< 
UJ 
Q. 

CO 
>. 

CD 
Q. 

o 
o 

CO 
c 
o 
*5 

< 
CO 

o (0 c 
CO 

E 
CD 

O a. Z 

CC 
UJ Si 

CD 

C 

CD 
1» 
3 
CO 

CO 

,'S c 
CO 
Ü 

1- CJ>C0 (3 £ o 3 "3 

A
LL

IE
D
 IN

 
1 

O 
< 

1* < iSS52o 

> = co< 
■•§<cciu 
< I  1  1 

1 

o 
CO 

o 

< 

D 
< 
< 
X 

CO 
£ 
o 
'S 
z 
<1> 

o 
CO 

Q 
75 

- c 
o 
CO 
Z 

1 

E 
E o 
ü 
CD 
w- 
3 
Ü 
CD 

CO 
i 

Ö) 
c 

o 

1 

O Z jCO o 
1- • • • o       „, < 

fc* $ g 
«2 3 ss 5 
-J 55 J« ^ 
JSHö 
<J2  UJ  ÜC 

106 



< 

CO 
Ü 

z o 

-Spi 
< *£ UJ EC 

o 
CO 

C 
<1> 

E 
Q. 
£ 
o 
H 
E 
3 
a- 
O 

Li. 
CD 

SZ 

co 
<D 

> 
O 

© 
"5 
a— 

CO 

d)   (0 

T3 
CD 
C c 

iS 
Q. 
"D 
C 
< 

c 
• MBB 

4-» 
CO 

x 
LU 

c- 
O 
CO 
<D 

=  £ 
CO   3 

II 
»-CO 
BO 
O  <D 
0)   CO 
Ä c 
ü Q> 

£   CD 
<Q 

5? 
•E*  CO 

§•£ 
>»2 0 .*- c 

3 
Ü 2£ 
c 

CO w 

CO ■= 
< op 
Ö) CO   H 

c 
C 
a. < 0) 
CO 

5 5 S 
T3 
CD o* 
CO o>i> 
CO c TO 

CO 

CD 
O .5>< 
CO **■* »_ 
£L 
0) co oS 
CO 
CD CO 4^C 

<D =  = 
2Sc^ 

*•* 
CO 

U) 
CD 

c Q.U.Q 

g 

107 



in 

Q 

U 

Ifl 

4J 

2 t^ 
o     ü 

feJD 
-3  S 

• PN      PN 

CO   '"^ 

(/) 

Ul 
Ul   0) 

(0 HJ 

o 
< 
N 

CO 
< 

Ul  cc 
C0§C*O 

A < 

& fa 

<s 

.2 
cs 

*c 5 
A 52 *■< 

^ ÖD ö 

fe "3 "35 
•   S-i   w 

VI 

0\ 

5? 

108 



- 

fmm 

' s 
a— •♦-* 

C Ö) CO 
O o 

.2    £ ■   ^j. TZZ ■ Q. 
O) 2 C 
> io o CD >"D 

£ Li. 
T- 

■■■■ O      £ 
a.       ■— 

lil ■\ Q-     E 

> 
s 3 

cr 
ü 

■ MM 

w < 

DC 
< 
LU 
>- 

b- E • C <n CO 
3U O " ' t! 

< 

CO 
O) 

c 
o 

■■■■ 

i 
o 
Q. 
c 

S3       CO 
o     £ 
O     H 
£2s> i 

>- o o 
LL CO "■5 B^B^                     ■■■■ 

CO 44fc ö>           £ 

" 
.£2 
"5 
cr 

3       CO 

O     2S 
z o CC o < p 

o      ,„ < 
E«u8S £ 3 Z 5 
-J 55 & fk -J m U. Ö 
< J2 UJ EC 

109 



I- 
< 
UJ 
ccco 

=!co 

coo 

< 
CQ 

z 

'fall j 55 Hi 5 
-1 (n u. O 

3 'mm 
iii 
O 

3&8J 

IB iii 
a 

# 'ig 

:'..*<*:';'.Ä:^ 

IIII 

o o 

© 
■c 
o o 

X' til 
' *~ 

-4;-": 

ill 

'>^-'*g®mmm®B 

:^^s-;x:-J:-K:::S::S::;v?:'?i''.:'J 

■:C:::?.'.-.:i:;'? 

iy 

CO 

o 

CO 

E 

o 
-'s. 

< 

a! 

o 
ü 
o 

c 
o 
■■■■ c 
D 

■■■■ 

> o 

OS   g 

<   O-C 
© IL Ü 

SEE 
.2 8 2 
» U. LL. 
(1)    ■     i 
a 

CO c 

110 



ü 

111 
CO 

> 

ill 
H 
< 
DC 
H 
CO 
IXJ 

ED eg 
ULI LU 
Q U- 

Lil 
ÜJQ 
53 o 
»Q 
«IE    IJ., 
GO 
P !- co z 
ü w j z 
<£ CQ Q. 

s 
o o 
111 

z g 

-J 5? lu ^ J 8 u: ö 
<Ä! JÜ EC 

2 

CO 

v. 

3 
CO 

o 
CO 

o 
o 
E 
<D 
Q 

O 

co 

CO 
c 
a- 
CD 
Ü 
C 
o 
O 
o 

■ an 

E 
o 
c 
o 
o 

LU 

CO 

c 
o 

"35 
CO 
CD 

< 

CO 
c 
o 

"5> 
CD 

cc 

< 
CC 
Lil 
LL 
J 
O 
DC 
CL 

CD 
> 
HH» 
CO CO 

CD 
CO c c 
CD c «*■- 

o CD 
*3 Q 
CO CD 
CD ■i^ 

CO 
1ZZ CO 
O 
v. i 
Q. 

CO 
0 CD 
4-« 

3 
■o 
3 

O O 
Ü c 
CD 1 
tr% 

c 
CD 

»*- 
CD 
D 

in 



CO 

5 

g 
CO 

2 
Q 

z 

lall -I in UJ ^ 

CD 
<** 
O 
(I) 

c 
CD 

tr ü 

■* co 
0) 
.Q 
03 
Q. 
CO o 
CO 

CO 

0 H 
Q. E 
CD CD 
O CO 
"Ö >» 
C CO 
< CD 

v\ 

O CO 
CO LL 

CO S 
c O 
0 ■ IHM 

•I-* CO 
Q. ss 
O CO 
Q. ja 
O c 
CD 
> < 

CD c 
O < 

-j    CO 

CD 

H  O 
O jg 
CD    O 
CO    CO 

Ä < 
Q ^ 

CD 
CD   ■*-* 

•II 
uj o5 
>» .£ 

I 

2 • £ 
>    C    CO 
o  5  co a.    o   «— 

Q. I *= 

112 



LU 
V) z o 
Q. 
(/) 
LU 
CC 

< 

EC 
(3 
O 
CC 
Q. 

Q 

< 

(0 

Q. 
O 
Q. 
Q. 
CO 
c 
w 
E 
S 
o 

c 
o 
+3 
W 
3 a- o 
< 

Q 

CO 

c c 
«■8 ft? w 0) cj) 

c 
'cö 
■c 
CD 
o 
c 
D 
CD 

CO 
CD 

CD 
E 

ö> 
c 
o 

CD 

CD 
> 

"CO   J 

= < 
Ö <1> ,* 

L. ^ CU 
CO Ml ^ 
£ m ,«B 
Ü J2 •" 
"2 c c 
c o CD 
< 4= £ 
Ö) w >» 
c 3 £ 
£"" Ö" Q. 
„ O <D 
H < Q 

CD 
S 
CO *«• 
a 
cu 
o 
o 
CO c 
D 
CD 

£ 
O 

c 
S    CO 

CO 
CD 
O c 
CD 
3 
CT 
CD 
CO c 
o 
Ü 
CD 

JC 
H 

c 
CD 
E a o 
1  = 5  | 
Q 5 
"°  E 

Ä <   E 
o 

CO c 
CD CD 
CO c 
CD fc 

CO 

H 
T3 
C 

2       o 
O  w  a 
m    3    *> Ü   -3   Q 

2  |  g 
<    CD    tO 

III 
i-     i      i 

Ü 

o 
7 

113 



(f> 
LU 
z 
5 
< 
LU 

>■ 

o 
-J 
o z z 
ü 

< 

< 

z o 

(Us! 

< 

cc 
(3 
O 
oc 
CL 

o 

»   (0 
JZ  CD 

c < 
*co 0 
■c s 
ü H 
C i. 
DO 

"So 
£  <D 

■DO 
<D ^ 
m   © 

*"" O  CD 

Is ig- 
U> — 
O  (0 

< o 
> 
o a 

CO 
c 
o 

4-» a. 
O 
4-» 
c 
0) 
E 
o 
a 
CD a 
o 

CO a. 
CO 
Ü 

c 
'25 
CO 
Ö) 
o 
£ 

J 

CO 

£ 
o 
Q. 

Ö) 
c 
o 
-J 

S   S 
2  ^> 

I   2 

(0 

I 
CO 

Ä 

O 
c 

CO 
CD >- 
-- CD 

CO 
CD 

£■    o> 

o 

5 £ 
<D 

CO 
-I 

CD 
> 

O 
CO 
CD 

CQ 

£ 
CO 
O 
+■» 
CO 

CO 
CD 

O 
< 
CO 
I- 
CD 

»*«■ 
CD 
Q 

CO 
£ 
o 

"43 a 
O 
4«* 
£ 
CD 

E 
>» o 
a 
CD a 
o 
£ 
CD 

£ 
"43 
£ 
O 
Ü 

£ 

O 
Ö) 
£ 
o 
CO 
£ 

"co 
4-» 
£ 

"co 

£ 
CD 

E 
4-» 
CO 

£ 

4«* 
£ 
O 

CO 
CD 
O 
3 
73 
CD 

CC 

£ 
< 
4- 
£ 
CD 

E 
Q. 
O 
CD 
> 
CD 
Q 

"5 
LL 
O 
J- 
4-* 
£ 
CD 

E 
*-» 
■MI 

E 

w   4-» 
CO o 

■03 

I1 
<CL 

E 
CO 

o 

£ 
'5> 
E 
CO 

O 
o 
I- 
"D 

Q- £ w •£ CD  2 
DC 43 

H O 

x ^ CD  CO 

Eg 
o CO 

I* <o 

114 



mSQo 

D
ep

lo
ym

en
t 

P
re

pa
ra

tio
ns

 

D
ep

lo
ym

en
t 

R
ea

di
ne

ss
 

R
ed

uc
e 

Th
e 

Ti
m

el
in

es
 

C
on

tin
ge

nc
y 

P
la

nn
in

g 

— Ö) § 

S ff s- 
£J 

= ö 

© (0 

■s s 
s 
t 

C (0 

o c 
fi- 

CO 

5 
'S 

<¥•» c 
0 
E 
4-* 
to O 
0 .a 
> (0 
c 55 

(0 
<*•* > 
0 < 

OQ (0 

C 
•0 
c 
3 

E LL 
9U v. 
<D O 

■*r* LL 
O > 

D) 
■ ■ 
0) a> 
Ö)« c 
©(/) 
M 

(0 
XI 
Ü 

k. 

c 

<■§! 

0) 

<s? 

115 



CO 
LÜ 

£ 
< 
Q z 
o 
CD 
Q 
Z 
< 

CO 

< 
GE 
I- 
co 
z o 
Ü 

s 

o 
E lu CO I N 

H $ & 
z 
< 

E 
CO f 
k. 
O) 
o >» 
k. 
a, o 
L_ CO a 

CO O 
LL 

CD CD 
.2 U) Q 

0) 

*5> 
o 

c o 

Ö) o J0 To CO 
(0 a. 

c 
"co O 

c 
o 

CD 
> 
O 
Ü 

Ü 
CD 
h- 
C 

> 
< 
CD 

"Ü 
CO 

75 
a 
C t3 O 

c CD O C 
> CL 

CO 
I» 

o 
i2 

<t 'co 
£ 

>» 
«2 
0) im 

CO 
CD 
>■ CD 

CO 

w Q CO 
CD 
O 
3 
C 
C 

"Ö 

■ 
2 
o o 
CD 

CD 
> 
O 
CO 
CD 

c 
< 
Q. 
o 

UJ "5 o *% CC o 
< u. z u > 

CD • • • • 

^ 

a 

116 



I 

r —N 

TJ 
<D 
(0 
<B 
Q v. o c ■*■* 

MM 

(0 » 
13 

"Ö (D 
o a 
<D (0 
ZÜ 
c 
ö) 

is 

QQSOO 

117 



> 
■♦-» 
■«■ r        "\ 

- 

ü 
CO 0 

O 
CO 
0 

>» 
CO c/> 0 

Q. 1_ ö> H c 
O 0 o Ö) 
Q. o To 3 c 
<D c O o 
Ü 

■Mi 

tO JO -J 

c 
o 
I- 

i_ ■ • 

CO 
CO z 

1- 
CO 0 

4-    CO 
c c 

1 

a 
CO 

CC 

*-* 
< 
1- 
4». 

0 
3 
C 

■ MM 

0 
o 
0 

< 

0 o 

c 5 

!E 
o 
> 

75 
> 

0 
+■» 
CO 
1« 

c 
o 
Ü 

o 

(f) 

es
t 

E
nv

ir
o 

3e
 A

n 
O

pe
 

E 
CO 
c 
o 

CO E 
CO 

3 
O 

Z 
LÜ 

c 

0 

Q E 

D 
c 

CO 

1- 
0 

u> 
o 
Q. 
c 
o 

CO 
0 
> 

■ ■*■ 

D 
CC 5 5>.£ 

o 
^•4 

CO 
> 

O 

In
te

rc
ep

te
d 

Ir 
ot

 D
es

ig
ne

d 
T<

 

(0 
1_ 

Ö 
o 
CO 

c 
o 
Ü 
x he

on
 D

es
ig

ni
n 

M
D
 G

B
R

 T
er

m
 

CO 
3, 
CO 
> 

UJ 

"co 
o 
"^ 
Ü 
CO 

0 
3_ 

CO o 
c 

0 
c 

"co 
4-» 

■ ■H 
■*-» 

CO 
L- 
■!-». 

CO 
c 
o 
E 
0 
Q 
*-» 

CO 

o 
H 
0 
im. 

0 

c/>z 1 >>z H c .0 
CC   ■ 5 CO    ■ CM CO 0 

2 UJ CD CC Ü s ÜL £ 
MB 

g 5 

IS
T

IC
 

iN
IZ

A
T

 

CC 

CO 

O "2 55 v 

ilS^S 5 CO ^ 
CO J- »- o ÜJ 

<^2 m a o O CQ oii: CQ 

118 



< 

EC 
(5 
O 
DC 
Q. 
CO 
CO 
LU 
Z 
Q 
< 
LU 
DC 

CO 
X 
Ü 
o 
Q. 
LU 

o 

Ü 
LU 

h-  In 
£2 3 8§ 

0) 

O 
3 
*-* 
CO 
jo 

E 
re 
k. 
ö) 
o 

co 
CO 
CD 
c 

CO 
o 
rr co 
Z~ .c 

i8 
£ ill 
O *- 
CO 

JO 
o 

3 
O 

CO 

<D 
CO 
< 

c 
CO o 

■ MB 

c 

55 
< 

CD 
> o 
CD 

E 
H 

i2T3 
J= .2 

LU < 
C   i 
< 

CO 

CO 
CD 
> 

I 
CO 
+■» 
3 
o 

§§ 
UJOC 

s « 
CO   c 

CO o 
OZ 

^ c 
CO — 

Sc 
2 S 
E-c 
CJÜ 

LU CD 
CDjE 

I-  C 
c ^ 

£ J = 
OR 
o-*-9 

cPO 
< © E 
U)-C  CD 

■- ^  CO 
*- CD  5K 
3 * r/T 

3'f 2 
O C  CD 
o o > 
Ü.ÜO 

LU DC I so I 

119 



QL 
HI 
Ü z 
o 

0)2 z< 
U1CC 
u_ C5 

LU Q. 

CO CO 
COW 

<< 

H>- 

ZO 

Ü 
UJ 

O 

co UJ  CO 

CO ÖJ 
50 fe 

g 

< 
C3 
EC 

&v'v'V:':':">":, 

c S> o 

° w S- 
3 x o> 

§5 

<   | 

3?S       1   = co  o>       j2  d> in o c£ S 
SlfsS —       «     ^       «        ffl 

5       £a 

O cog 
= 5 ^ ° 

SS SSNgSS/SSiS: 

SX +■»  i_ 
CO  O •^ o co 

':■>■ 

a c 

:-S TJ8^ 
■X =   CO 
0 3 a. 
■» taw 
% 

T> TO 
8 r 
CO 1_ 

m co 
0 £ 
0 >» co 
Q. 

CO 
co 

UJ 

 • -v^ 

co 
o 

3   (0 

a 
co 
c 
o 
o 
Q 

Q. 
00 
Ü 
73 
C 
< 

o  c 

& = - 
= O 5 w 

,9   © Q. co 
" w © 2 
15 coco I- 

(0 

1 
I 

c 
£ 
(0 

TO CO 
c a 

to 

:■:•> 

c 

u .2 2 
S «3 

■& Q c 
2 E 

:••? a. 0 
1 co w 

EC co 
?! a  ; 
* 

120 





UJ 
u. 
CO 
CO 
< 

o 

(0 
CC 
.< a 
< 

cc 
LL 
O 

if 



Q 

Q 
Z 
< 

< 
Z o 

o 
Ü 

CO 

Ü 
i 
CD 

Z 
o 
H 

isli -J 55 uj < -J en s: o 
< J2 Uj DC 

CO 

O 
i 
CD 

Q 

c 
< 

c 
.2 3 
O 
c 
'3 
LL 
C 
o 
E 
E 
o 
Ü 
<D 

< 
o 

(D 

.c 
f- 
(1) 
C 

CD 
Q 

O 

o 
o 

CD 

(1) 

co 

a o 
T 

0) 

'3 
■D 
(D 

° « « sgs 
2 o c 
v-   Ü  O) 
< c.E 
c.? <» 
33 C*» cot 

o     oEÜJ 

CO 
c 
o 

*>3 
O 
C    ' 
3 

LL 

C 
o 
E 
E 
o o 

"O 
C 
3 
O 

< 

CD  c 
W  CD 
3  E o 
o 

LL 
CO 
CO 
CD 

CO CO 
0   CO 

"■3 ^f 
■■M   ^ 

Ig 
O » 

CO    3 

§C0 

m 

CD 
+■» 
CO 
CD sz 
H 
o 

tr o a a. 
3 
(0 

o o 
LU 
Ü 
< 
Q. 
CO 
CO 

c 

CO 
k. 
CD 
> 
CD 4- 
-J  C 

■■£  CD 
o £ 

<n   CO 
2: co 
<< 

ä o 
3   CO 
tr 3 
a. co 
Q.  i 
o 

CD 

CO 
CD 

H 
O 

r 
O a a 

■ 3 
CO 

o o 
LU 
Ü 
< 
a 
co 
co 
Z> 

CD 
4-» 

CO 

CO 
c 
o 

."■3 
CO 

CD a 
O 
+-* 
c 
CD 

E 
CD 
D) 
CO 
o> 
c 

LU 

123 



Q 
Z 
< 

I- z 
ill 

a. 
O 
UJ 

O 

UJ 
l- 
Z 
UJ 

in a. 
CQ ui 

Q 

ü 

(0 

o 

mg 
§5 

(A    Ui   < -to £> m oc 

124 



CO 
CO m z 
Q 
< 
LU 
OC g 
X 
0(5 

ZU 
I 
Ü 
111 
f-- 
Q 

z 
o 

P ÜJ 8 * <2 3 § 5 
-J en Uj < 
d co S o 
<^g Ul DC 

£* 

8 

125 



0) 
h- 
0) 
O 
ü 

< 

o 

Q 

o 
H 

-J CO Ui < 

CO 

o 

** 
>* 
K 

LO 

LL 

> 
LL 

o 
■ 
O 

■ 
LO 

■ 
O co o ,- o> co o CO CD d <N © CM 04 T- lO CM 
r- 

CO CO N o CO 
in 

CM a> CM 

in 
«a- 
CM 

CO 
CM 

O co N 
CM 
T- 

CO 
CM 

10 

CO 
LU 

CO >- 
o LU o 
im h- 
3 z 
O 
CO 
0 

CO < 

Ü -J 
CC > DC "^ -1 X 

* GO 2 £ CO 
LU (D CO CO 2 

CO c 
■0.2 

to| 
h-CO 

o 
o c 

JE o 
i2 

LO 

CM" 
CO 
CM LO 

CO 

o 
h» 

o 
Q. 
Q. 
3 

CO 

£ o 
ü 

126 



< 

CO 

o 
p 
<0 3§ 

o 
g 
< 

LU  CC SÄ 1*1 u. 

CO 
■c 
<D 
Ü 
C 
D 
im 
CO 

2 
o 
ü 
*-* 
CO 
o 
Q. 

CO 
CD 
CO 
CO 
CD 
3- 

< 

E 
CO 
im 

o 

c 
o 
"S 
CD 

#   CO  Ö) 

to ac 
CO m ■■- 
CO Ä c 

£ ö> co 

>"co +* 
G) CO C 
CD  CD  CD  >» 
co o E ä 

■§§8-2 OUJQU. 
HIII 

UJ 

£ 
c 
3 
O 
Ü 
o 
o 
Q 
CO 
*■» 

o a. 
Q. 
3 

CO 

E § 

gS 
a = 

c 
o 

°  C 
CD  C 

co £  CD 
CD. J 

»1 = 
811 
O CD  S 

CO  C  CD 
T3.C0 H 

O "5. "CD 
Q-E  > 
OR 
S^CD 

co *■* 

?!■» 
£-   ■    i 
Q. 

CD 

__;| 

CD 
O 
c 

o 
I- 
0 
CO c o a. co 
CD 

CC 
o 
> 

O 
CD 

© 

I 
CO 
o 
Ü 

127 



Q. 

ü 
< 

CQ 

128 



< 

DC 
(3 
O 
CC 
Q. 

CO 

Ü 

ffi 

Q 

Ü 
P 
CO 
ZJ 

< 

z 
o 

ÜJ N 

< 
(3 
DC 

O 00 

;ij^S,::-:-'dl:w:- 

;CfciP 

£#8SS 

**■  . 1     I x: *fr o o D 
° >■ 

LU                                 .^ilL 

2N 
§2 
^B 
cm 
£E 
«e 
TJU. 
= CO 
5"° 
« < 

»I 

Ü  g> 
ol 

^s 5 a o o 

O   D) U. 
© 2. co b o> S3 
oca 
ÜLUQ 

c11" o"o 
T>3 
cm 
£E 
CM2 
■ou. 
= (0 3 "o 
OQ-o 

«, < °ri 
-E 
F © 
CQQ 

a 
£ 

&   *. 7T     "a ffl 
m ®   08 
—    —-C  -D 

ill* 
te w > IS 

c CO (0 = H   " 

o 

o 

E 

a> co 

S3 
£1 

CO 

o 
c 

a£ 
3  *- 
5 2 
3    3 
2 o 

P. «§ 
£ 03 Q 

5>      £75 
2 co 

c C 
o ? 
Q. *-* 
CO C 
J> CO 

5 ä 

S H -2 
< 2 2> 

-   c   O CO   m   5,  D) g J =j o £ »s 
£ 3 I ?!S E 

X tt CO Q   . 
I    I    I    I ö 

o 

iiii 
'8-1 

«    CD 
O B 

liiiHj 
"/pt, ' 

129 



< 

cc 
o o 
DC 
Q. 
DC 
CQ 
Ö 

I 

Q 

i'UI:S.i 

(0 
> 

E C o> o 
Q *rf 
DC (0 

k. 
CQ D) 
Ö u> 

c co 
Q o 
S "*■» T" 

0)0 
.E> 

Q u. 
1- <1> 1 

DC 1- 

;"JE5:"'-';.*:::- 

(0 

Ö) 

g5oö S 
JtsSw 
J. 15 >■* -I 
(0  c u- > 
0) £ i 5 

DC CO X 

c 
E a 
© S 
© !> 
Q Q      N. 

Si 5a 
O —   3 ST 
J?8I^ 
< DC CO 

Hi 

8s s 
ID a tu 

OS'S g<2 |2 
OK-2CO*WQ$2. 

it» 
o C 

Mfüi 

130 



< 

cc 
o cc 
a. 
w 
in 
> 
ui 

cc 
m 

o 

§9|i 
J « £ O 

ffi<QO 

a 

i 

131 



< cc 
(5 
O 
DC 
Q. 

> 

Ul 

9     u, 
sag 
j (A iu 

o 

i 
z 
< 
CD 

<-§jU DC 

I 

132 



133 



Q 

D 
O 

og 
Q 
< 

O 
LU 

3 
Q. 
UJ a < 

CC 
2 

0 

to 5 

*5 

(A 
2 
a) z 

lil z 
>< 
< 

h- 
CL 
< 
Ü 

< 

z 
UJ 
a. 
UJ 
1- 
co 

Q. 
< 
Ü 

134 



CD * 

CD 
O) 
CO 

>- 
o > 
o 
-1 

Ü ^ 
^ 

o CD tr 
z z o 
UJ 

=} 
Q. 

CD 
> 

"■o 
■ 

1- 3 ö c 
o E CO O 

c C « 
0 0 3 
> £ Q- 

CD o ö P 
0. Q. Q. 

CO   I 
$ I >  1 
CO 
C 

1— 

o CD 
4-^ 

4—' CO 
C 
CD > 
E 
CD 

* 
^ 

Ü k. 

C o 
to ^ *-» 
x: >^ (1) C := Ü 
CD CO 1^_ 

CD 

135 



o 
LU 

X 

CO 
Q 

CD 
H 
O 
LU 
CO 
< 

CD 
< 

LU 
CO 

o 
LU 

CO 
CO 

O 
OC 
< 
Q 

<> 

co 

LU 

CO 
>- 
CO 

CD 
< 
OL 
< o 
LU 
CO 

LÜ 
O 
< 
LU LU 
50 
CO 

o 
LU 
< 

LU 

< 
LU 
OC 
< 

LU 
Q 

OO 
>cc 
LU Q. 

CO 

<cc 
LU    , 

LU 

m 
< 
Q. 
< 
Ü 

Q 

CD 

LU 

CO o 
LL LU 
Oü 
z< 
IS 

§< 
DC 

o> 
oc 
CL 
< 

< 
LU 
CO 
I- 
< 

(3 

O) 

CO 

O) 

QQ 
LU 
LL 

< 
LU 
CO 

5<<     = 

DL 

< 

H 
Q. 
Uj UJ 
OÜ 
OC OC 

LU m I 
Oh-H 

Ü 
< 
OC 

< 
OC 

Q 
LU 
Q 
Z 
LU 

Uj uj 
(DO 
OCOC 
<< 

Q 
Q. 
< 
OC 

X 
0 
DCO o< 
OC LU 

I- < 

x mm 
UJhh 

> t 
-j 

m 
< 
Q. 
< 
Ü 
LU 
CO z 
LU 
LL 
LU 
Q 
LU 
Q 

OC 
LU 
H 
< 
LU 

CO 
\- 
CO 
LU 
K- 
h- 
X 
(D 

ocS 
LU "j 

cr£ 
m OC 
zee 

LU 
LUd 

OO 
>0C 
LU LL 

m 
< 
Q. 
< 
Ü 
LU 
Q 

OC 
LU 
Y- 
< 
LU 

OC 
LU 
H 

OC 
< 

Q LU 

SB 
UJO 

< LU 

CO Tj- 

■"3- 
0. 

UJ 
OC 
D 
1- 
Ü 
D 
*co 
cosy 
Ujtj 
od 
OC QQ o< 
LL D. 
H< zo 
UJ LU 
SE> OC -1 
DO o> 
ZUJ 
0 
Q 
—J 
3 
m 

136 



137 



< 

cc 
O 
O 
CC 
Q_ 
LU 
CO 

LU 
U_ 
LU 
Q 
< 

UJ 
DC 
< 

Q 
LU 
CO 
< 

CO 

< 

LU 
CO 

l-S 
O f 
m i 
«p 

ri 
o 
w 

r\ 

E 

!i 

O) 
c c/> lh 

> c 

1 
Ü 
(0 

s 1 
■ HM 

LU 
!5 
(0 
Q. 
«3 >» 

I- 
co 
>- 
CO 

if 
S Ü 

a> < <D 

■ ■■■ 

Ü 

(A 2 O (0 
Q. 1- if 

9 
a> CO 

< 

(1) 

(0 z w 

a> 
Q 
a> 

O 
LL 

Ü 
o o 1 

"35 
(A •a 

o CD 
s. 

1 
Ü 

i 
>  (0O 

o 
(0 
as 1 ü • 

\0 

(0 o 
QJJ- 
(0 4-rf 

o 
ü z m m 

m if •• « 
■^M P °o c 

z 
1 
1 "to 

CD E 1= ceo 
£ 1 

CB 
O 

< 

w CM h- 1 ■ 

CO X 
it 

O o 
Q. 

ciS 
LU:= |2 LU Ü1 

c 
a> 
E 
> 
o 
Q. 

CO        m 

CO    .0) 

98* 

(0 
(D 

as 
Ö) 
Q. 

O 
CO a 

a> LU c-^ 3 -j M, 
Q < ^5 Q. 

> O ^^ 

> 

»^ 

^ 
go. (D 

> CD 
■^n o 3   ' <D 
o SCO Q 
<D 
!Q • • 

O 

138 



139 



ü 
< 

o 
er 
Q. 
Q. 
< 

LU 
Q 

LU 
i 

LU LU 
.    LL 

UjO 
X 

>- 
IT 
< 
Z 
o 
F 
D 
-I 
O 
> 
Hl 

in S> 
o jo 

s * 
2 

1N3WSS3SSV 71DI 

LU 
SS 
H 

>- 
DC 
< z 
o 
H 
D 
-I 
O 
> 
LU 

o 
o 

I 
ü 
LU 
h- 
>- 
m 
Q 
LU 
-I 
CG 
< z 
LU 
z 
o 
< 
> o 

LU 
er 
< 
LL 
er 
< 

140 



a 
3 

J 
z: 

c\i 
ca 
5 
0. < 
O 
D 

fa 
CO 
CO 
<! 

U 

141 



Ill 
ill 

o mi 
; •—I':: 

III 

wm 
wm 

wm mm wm 

$i "si 
■a c». 

5 = a to 

I* 
—i 

IIP: 
mm 
o ipi 

llill 
Iff 
a. 
Ipl 
# 

^ 
MM 

g 
5k 

111 
SS®; 
i« 

- 

til 
sa»; 

11 

& 

'■■'öS*'*'' 

111 

CD 
UJ 
u. 
CvJ 
CJ 

5 
0. < 
o 
Q 
5 
m 

O) 

142 



CZ3 

< 

O 
O 

mm 

Q 

c/3 

O 

p^ 

j>% 1/3 
• m* 

mm 
OS 0) & 
c *J 

C3 mm 3 
CO as +j ■♦»• 

u «5 a 
Q> 0> (V a mm w 
O U 

a < 
T3 W 
S 0) 

» 
>> 

•^ 
^ 

• mt 
<! t>> 

u öJD 
e2 

© 
S3 m a» 

•*-» 73 J3 
73 ►> CJ o c» a> 
Ü a> H 
2 
S 
a 

«3 
a 

imm 

Q 
P£ 

CM 

o 

3 
< 

• P"* 

73 JS 
C\ IM • IM 

3 
i A 

► 
^ 

O* a> 
w +^ 

as 
a> 

J3 £ 
O H 
"3 a» 

> 
• PN ^3 

V ■+■* 

o IS 
c 
o 

H Ö U 

a> 

a;    </3 
ca   IM 

PQ o 
73 ►» 73 
0) W) u 
a 

'-3 
O 

a C« < 

^ 
«M 

H 

as 

>< 

u 

H 

T3 
S3 

Or 
1/3 
a» 
s- 

PM 
O 
H 

73 
a» 

<3   § 

Q 
o 
H 

as 
a 
as 
U 
a> 

Jm 
H 

a 
o 
U 
o 
H 

I 

as 73 
is a 
to 2 
g ö 

e ^ 
a» o 
Q H 

m 

CD a. < 
O 
a 

m 

o> 

C/3 

< 

Ü 

143 



co 
CO 

p 

P 

CZ5 

H 
CO 

CO 

Ö 

III 
SI*. 

mi 
HP 
151 

llil 
m ■ill 
(II 
nip 

:■: \fr   ui-'-j 

«>! 

TU 

O 

m 
HI 
u. 

CM 

55 
a. 
< 
O 
Q 

m 
co 

05 

s 
& 
CO 
CO 
< 
p 
U 
P 

144 



■ S ^^1 <D ^ p* 

1 a» 

R
P

S
S

 

s-4 
CO 

^■*I^H 

o 0) 

O O C/2 

o u 
■ R

IO
T

 
ei

ng
 

o ^^H <3 # H < U H * H ^^M ffi PQ Q <5 ^<~> Ö 

™ H o < ^ PUi PL, + <J ^ 

^ 
m ^Hj ffi 

^^| P< 
^^^| '- H U 

C3 

U 
U 
H-l 

Kil o C/3 O & 
KEfl P W H H 

1 O 
< 1 R

IO
 

ei
ng

 
+ 

HH < # < < U H == o < ^^H X PQ ffi H < <ju H 
^ 

H O H >-J P* OH   + PQ ^ 

-^ '- ^^^H C3 ^^H -Ö u M 03 Ü 
►—1 

Kj i i i H + 
IÜI I 

i 

1 
i 

1 O u ■ 1 1 1 • P$ 
H 
<* 
PM 

o 
H 
PQ 
* 

R 
■Ö 

- 
^^L*^l a ■JJ o s-, i~l o t« i—i 

El C3 
o 
CO u El CO 

o 
CO U 

G 

in PQ 1 a> S 
PQ 

145 

rr 
»V 
U 
« s 
>> 
n 
u <u 
•o 

^       c <U          .5 
ts        « 

U     U   £ 
«    Ä   « 

at
io

n 
C

en
 

Id
ed

; 

U    E    O 
O»     O   r"" 

«"■SO 

1   § « 
H^   g. 
c   5   ^ 
o .a   o •-«-*-> ü 
«   2  ° 
es   i- ^ 

o ^r 5 
OUH 
fe ö ^ 

u « 
•M 
c 

_,        « 
E      U 
-2       « 
«5                C 
>-,        o 

CO        *s 

e        2 .2        « -Sun. 

5   c 
«     <U    ffl 

na
lE

v 
io

ns
C

 
T

ac
tic

 

.2  « « 
-*->   u   2 n  u  & 

■■■ ?iS ^H 
ES äJ s << 
B~fl P    «8     • 
KI .   H U 
SWI W2     ■   O 
Bbfl W ü H U O O Q 

1 P H <: 

m 
LU 
LL 

CD 
D- < 
o 
Q 
5 
m 
o> 

Q 
B 
& 
CO 
CO 

Ü 

P 





, c 

«ags c2 «S _ 00        © 
Crt   C« 

© 00 r* *H 

2 <*^ i^v> 
^ i> U r^ 

O 00   © Tf 

u o ".föin = Tt  "O  io "tQio 
W g oo e ON «2 00  C ON 
OH B ^<: <-> ■o^< ^ 

eg i/> /" in C ir> ^ ir> «m «in £ ° a ° •■s «s w <s» 
© o U o a © L) o 

■s 

S—'           s_/ 

w 
2 s o 

o £ E a> o 
i—1 
i—1 S3 ro V© 

o 3 , 1 1 

fc> o 
ON ^9- 

a 
< 

Hi 

Tt rf rt 
09 ON ON ON 
3 ^H > >< 

_« fe fa fc 
"03 a a a 
HBBI 

r^ rj rt 

IS 
o> 0) a> w u o 

|-   _ t- t. t- 
D ? 3 3 3 

O O © 
2 1 C/5 1/5 C/3 
mm       J| O o> £ ^    -^ 4 ^ o O "© 

■s 
CZ5 1/5 Xfl 

n 
c 

_© 

IM 
-4— 

DC s 08 /—s 

S s P*. TH 
1—* 

H 
Z, 

— 

I» 

O)  [V] 

C Pi 

5 *- 
*3   B 

H § 
H 0) 

"3 
O ° s SI 
PN "S   B- 
H 

M
ul

t 
P

ro
g 

i 

O — 
a 3 

_, 

PM Q W 

147 

00 
LU u. 

m 
a. 
< 
O a 

a> 
m 
t' 

Ö 

p 



ON ft, 
ON ft. 0Ä 
ON 
1-H 2 

M9 

'-, 

X 
ON 
ON 4j 
i—1 

i-> 
ON 
ON 
i-i 

WD 
Is« 
,«, 

vo 
ON 
ON 

Cd 

in 
ON 
ON 
1H 

Tt 
ON 
ON 
TH > 

S3 
0 
a 
H 
a 
u 

a> 
WD 

-   u 

O H 

8 < 
*J  s 
M    WD 

•«     #^N        •«        ^ 
«5   & 

!3 "" 

.is 
«Ö a> 
a>   o 

s o 
fa 

Cß   FH 

C*5 

H 
O 

•>H 

ä  ON 

fa -§ 

Q cc 

CD 
UJ 
u. 

m 
Q. < 
o 

0> 

05 

T3 

3 
0) 
-= u 
C/3 

WD  2 

E   S 

ft ^ 

5H  .S 
£ H 
J3 rr 

HH   ON 

Q 
NH 
fa 
HH 
Cß 

<3 
P. 
V z 
p 

WD 0) 

WD   C8 

as 
.S    WD a   c 



«5 
H 
Z 

o 
ON 

Q 
W 
Z 
Z 

H 
Z 

. oo 

1 i 1                u \o 
1             Ui> 

00 

1             > o 

1             S C<l 

0) 
m 
tu 

m 
Q. < 
0 
Q 

m 
O) 
co 
t' o 

© 
fa 

■*»» 

eu 

"2 » c xi 
< H 
V CM 

o 
H 
eu 
S 
Q «- 

o 
S 
es 

S 
es 
u 
M 
2 

Q 
W 
M 
fa 

u 
z 

© 
a 
u 
S- 

WD 
e es 

es 
tu 

C 
a> 

fa 

fa 

H 
Z 

fa 

149 





PÜ 

o 
OH 

Q 

Z 

Q 

CZ5 

TT 
K-*     ^ Tf ■£ "* © .a o n J3 <? 

v> ÄK V) 
ON i ^ J ^ 
V) ^* **> © 

Q O 
« « 
H H 
# * 

u 
u 
3 
O 

VI 
31 "o 
* 
* 

3 Q 
-SS 
3 w 

C *s 
03   S s I 

•E £ 
0) V 

So"« s 5 W < 

c to 

et « 
s w •— c 

.s *s 
ocJS 

CZ3 H 

O) 
m 
LU 
Li. 
C\J 
CJ 

m 
0. 
< 
O 
Q 
S 
m 
05 
CJ 
•*' 
O) 

151 

a 
53 
>- 

& 
St a 

^£ 
•St   5f 
as  a 
-ft Lj 

<*» II 

'S ^ 

ö 
& 

< 

U 

•I 

JS 

13 

a 





CO 
H 

U o 

Q 

Z 

PQ 

■■■1 

U .* ^ ^ 
>>>^ >>^ >%^ s^, 
N t"- s f-- N l> „fi 00 N  l> u o u o u o j2 f*"J u o 
S "* a «t C "t B   Tf 

r \ O fO o r> © tr> © m 
^ v> i£ iö 5^ lö ^ iri w « «o <U V) <U V) es vi a> u^ 

S- -1 ON J ON J ON «3 ON 
WD 

i-9 ON 
a> '"■>■- o ^ flJ    <*~"> 

Jo
an

ne
 

(2
05

) 

Jo
an

m
 

(2
05

 

© 
»-5 

fi "> 

© 
1-9 

M
el

 
(2

05
 

■■■1 

xi
tn

at
e 

1 
lu

e 
  

  
 1

 

c4 IT) • 
o es 

a* o r> ■ 
NO 

■99- 
>• n 

s. 
< ■eo- 

■SO- o ■6«- 

Hi 

Tf Tf V) vo t-~ 
« ON ON ON ON ON 
ju >< >H I* >H ^ 
0> fc fe fc fc fc ^^; c c a a o 

■^■^■■1 

FH fo TH TH «s 

■J 

< «y V Oi 
00 73 #> #> #^ 

'S 
^3 

"~<  es *J eu 0) o> 
e i o a a Q. 

= S E 

■■jn 
as 

£ © o o u 

Hi 
t» 

W) 
>» 

«3 
es 
c ce 

5 < "5 

.22 .22 c 
0) S 

+* 's a < 
H Qi a c 

J3 j» #© 

GO e 
"öS 

es C >) 

et
w

or
k,

 
va

lu
at

io
 

1 S 
K 2 

es 

es 

es 
CO 

■1 
zw tf 5 

153        

H H 

t 
C3) 
CD 
UJ 
LL 
<N 
CM 

m 
< 
O 
Q 
5 
m 

0 
e 
CO 
CO 

ü 
Z 



a 

< 

u 

O 

<« 

-a   *> 
e a» < -S 

«1 

c 

4> 

u 
> 
3 
4) 
B 
03 

S 

&   3 O u 
ft 

3 JS 
CO ■*- 

S ^ 
O *J 

<u 

es 
CO 
S-« 

es 
S 

sO 
*J 
03 
L- 
4» 
a 
O  a> 

fi +■» 

o 

-o 
a 
< 
u 

© a s 
03 

<   ü 

o 

2 ä 

w 'S 4)     es   «3 
?» u  c 

o I a. 
w HO 

«-» "B -B 
#cg 
*35 
B 
O 

3  a> 

SS 

o -B 

CC 'S 

u 

o a 
0) u 

"« >*,©.   ft ^ 

WD to 
-B 5 
WDT: 

KQ E< 

8 

11 ■rrS 
F; 

11 $ 
I: — 

V c U : 

iii 
J 

t 
I 1 
a i 

5 3 
CD 

§8 

ifliii 
****** 

§ 

s 

I 

$ 

3 

so 

"IN 
(!) 

-«£> 

121 i. 

i£ 

CO 

z 

LgPl 

|lX> 

o» 

81 

c 
O 

3 

ui S 
O a 

is 

22 *■ B «S 
j— a> 

Ö « 
cu ^ 
*- "B 

a s & a a> - o 
S "3 
a> > 

*3 Q 
a> a 
^ w 
"O B 
a> o 
£ Ü 

< Jr s 
„^ ft *-• 

S «   B 

E 
03 
L. 
WD 
O 
I« 
ft    " 

> 

03 

a> a 

ft O 
2 & So 
3 -< 

.aw 

#B 
*03 
u 

B 

fi ^ 

o     J 

B 

i—< 

03 
Q 

ft 

O u 
o 

a w 
o    b£ 

'3 .5 
0 I 

o> 
m 
IU 
a. 

m 
0. 
< 
O 
Q 
5 
CD 
O) 

s 

H 

U 
P 



en 
H 

I* 

U o 

2^ g oe U i> 
P* V> ^ IT) 

-*J   Ov  — ON 

■o 
0) 

e o 

a 
S o 

c 
E a o 

"öS 
>■ v 
Q 
a 
u 
s o 
U 

Jafl ON 

GO ^ 

CD 
LU 

m 
< 
O 
Q 

CD 

tf © 

Q 
PQ 
H 

90 00 
« 9\ • 9\ 
'S >< « tx 
2fa.Sfe 

■a 

£ 

s o 

a, 
o 

Ö 

CO 

P 

s 
s a 
© 

Q 
S 

CZ5 

155 



o 

o 
H PM 

es 
«3 w 
a ■*■» 

o w 
es 

<*p» 

CS H 

s 
c H a 
o es u a> 
Op* 
« 0) u ■*-* 

•p* es 
w o> 
es PC 

H H 
a S3 

o CU 
►-5 -o 
-a > 
'S £ • P*       M fe a. 

B 
O 

ceo .a o w 

IB? 
^^ « 

»5* e ^ v 

-S3 ö i 
CMC 
*- a — es «a as 

!> P fe 

mm 3 156 

& 

** 

z 
• s, 

i a s 
S Q ¥ 

B 
f Si 

■MM 

S 

U-J, 
-4 u 

3 
m 
UJ 

<M 

m 
Q. < 
o o 
CO 
O) TO 
3 

a» w 
—■  u 

£ * 

s © ofe 
X jj - 
o £ 
00   « 
OS'S 

* 8, 
© >; as §- 

< ^fi 

►5 si ^■^ ■■■«   s— 

«■so a § a 
*j U   s 
-§ M 2 
2.5 H 

Q £ O co C co 
Hft. H 

OS 
s 
CO 

St 
o 
H 
+^ 
B 

E o> 
>■ o 

%£ 
«1   X) 
88 IS 

3   2 
^  o 
S s 
öS Q 

co -a 

3£ 
JS a «-  es 
's  *■ < H 

£    | 

■©  « 

Ü a 

o u 
00 c 

is 
H   a 
o S 
W    S es   C 
La     t» 

c 5: o o 
U O 

c 

« 
s a» 
E 
3 
8 
Q 

s 
s 
< 
c 
E ^ 

OX) ^ 

*ia 
& = V   o 
S J 
o = 

Ö 

CO 

u 
z 
p 

c 

es "3 
es   3 

as a* 

CO 
S ,o 
Q. 
o u. 

S e a o 
3   U 

afi 
S -a o -a 
O St 

iS w 
o   t- 
^ S 

CO 

S 
o> 
CO 

CO 
*• 
s 

« 

es 
H 

H es 
ocE 
|a 
n-2 
S.S 
£ s 
*   I 
E a 
<; pH 

i   i   i ej 
3 

X3 
O 
u 

I   I   I   I 



CO 
H 

u o 

Q 

CM 
CO 

O      rt 
CO ^"   ,    ^f 

S3    i    C    i 
25 «/>   >%C* 
S<fi  {jN 

^H*^^^B £^°*^ 
.  1/) r? »O 

M O W © 
v—«•          v—' 

m 
UJ 
LL 
CM 
CM 

m 
Q. < 
o 
Q 
5 
m 

O) 

E
M

D
: 

$1
5 

- 
25

M
 

P
ro

du
ct

io
n:

 
$2

5 
- 3

5M
 

)r
ox

m
 

V
al

ue
 

■■■■ 

c 
SI c 

OS 
5 °- 
< S 
ss o 

B 
CO 
CO 

c 
© 

o u 

c 

CO 
O 
< 
H 
>-9 

157 



w 

< 

U z 
p 

a> i 

§ 

i a> 
I K 

I s 

( £ 
i OJ I > 

IP 
I W) 
I  08 

IS! 
H 

Cß 

09 

ra w -a TR 

T3 -O 
09    09 s s 
o o 
to to 

■    ■ 

*•* »*•• u ns o 
A a 

CO 

to 

U< 
a c 
4> 

■*J 

09 s 
►» a> 

J» £ 
•o a <u o 
■*J 

ca a> 
u > 
M a> 

Q 
C £ 
S o 09 

T3 C/3 
O) 09 
09 +J 
3 U 
U © 
o a 

to a 
■ s 

m CÄ 

© a Jg 
to n 

3 
m 
UJ u. 

m 
a. 
< 
O 
Q 

m 
05 
CO 

3 

S 

U 
Z 
P 

158 



PQ 

St» *3 

ft £ 

£    WD 

159 

y 1 * =   .; 
'''.••? E  — — 3 s = - ■'    .£        *■'■:■:■-•:■"*                ':--- i 

'"    S o 8' 
K ? SH H _c 

E ■" £> £ 
■^ £ 2 £ *v o 

o. "   1  " " 
s N c 

<* & 1 
p 

r —         *     " 

ssi 
Q. 

a 
JE 

s 
s 

4 

e 

«8 ~ 

5   *• -~ 5 

S 
■4-\ 

i 

\ \" 
-\  - - y^s \- .  Y 
!:            Si 

8    ■ 
i-     - 

:   CB ^ = 

A1* 

c 
o 

1  ■ 
Ä1      "" r :   52 c a 

?<8    ■ 

« c 

5    (*" S E äs   : c 
3     <• :;    *| ^1   •; X B;- "        1    - o     - 

00 " 
* I  .: U) 

yi.^fi •a \ 

\   1 * £ 

a 

Kfs, 

all 

1%. AJV ^AJ 

s a 

«3 

« 

es 

2 £S 

ft 2 



& 
CO 
CO 
< 

U z 
p 

< 

£ 

cy 
co 
fl 

cy a 
co 
CO 

o 

cy 

S 

CS 
Cy 
u 

-C 
H 
cy 

H 
o 
H 

,p3 
O 
& 
GO 
Cy 

cy 
L- 

O 
• P4 +^ u 
cy 
s- 

a 
13 
o 
CO 
CO 
cy 
u 
WD 
fl 
O 

o 
H 

ÖJD 
#g 
-S 
c o 
a 
CO 
cy 

P* 
cy 
i- 

DA 
cy 

+■> 
CZ5 

CO 

OJD o 
PH 

öA 

o 

s o 

cy 

CO 
55 

CO 

cy 

e 
cy 

3 
s- 
s 
o 

CO 
cy 

0 
a< 
cy 

P* 

OX) 
cy 

CO 

^    3? 

C3 
s- 
ÖA o 
:- 

ON 

CO 

<r> 

I     I 

u 
DO 
O 
S- 

CO 
CO 
cy 

cy 
P* 

u o 
PH £ 'S 

H cy 
O a c» 

cy 
H 

P4 < PL, 
H < * a 
^ -B o ■S 
OH H u z 

a 
m 
UJ 
u. 
CM 

m 
Q. < 
o 
Q 

a 

s 
CO 
CO 

U z 
p 

160 



1994 Planned Procurements 
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Presented at the 1994 BMDO Advance Planning Briefing for Industry 

Ritz-Carlton Hotel-Tysons Corner, VA 
March 1-2, 1994 
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DEPARTMENT OF DEFENSE 
BALLISTIC MISSILE DEFENSE ORGANIZATION 

7100 DEFENSE PENTAGON 
WASHINGTON, DC   20301-7100 

DCTP February  18,   1994 

MEMORANDUM FOR  RECIPIENTS 

SUBJECT:     Ballistic Missile Defense Organization   (BMDO)   Forecast 
of Expected Contract Opportunities  for Fiscal  Year 1994 
and Fiscal  Year  1995   (FY1994/FY1995) 

This  forecast  for BMDO contract  opportunities  has been 
developed to provide  industry the maximum amount  of   information 
on FY1994/FY1995   contract  opportunities,   including both new 
contracting opportunities  and exercises of  existing  contract 
options.     Early  identification and publicizing of  planned 
acquisitions will  encourage broader competition by allowing small 
business,   small  disadvantaged business,   large business,   and our 
allies  to plan selectively  for these  future requirements. 

This Forecast  of Expected Contract Opportunities  contains 
only those anticipated procurement  actions which will  be awarded 
by BMDO.     A significant portion  of   the  BMD  requirements  are 
fulfilled through  contracts  issued by other Government agencies, 
such as  the Army,   Air Force,   Navy,   Defense Nuclear Agency and the 
Department of Energy.     We  recommend  contacting those 
organizations  for  information on other BMD related business 
opportunities. 

Your comments  on the utility of  this document  and your 
recommendations   for improvements  are  encouraged.     General 
questions  should  be  addressed to Mr.   Stephen Moss    (703)   693-1553, 
while  questions   concerning specific procurements   should be 
addressed to the  Contracting Officer   (PCO)   identified  for  that 
procurement at   (703)   693-1544. 

Sincerely, 

Stephen M.  Moss 
Assistant Director   for  Contract 

Policy and Special   Projects 
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CONTRACT POLICY & SPECIAL PROJECTS DIVISION (DCTP) 

Contract Policy Support 
Provide support to DCTP in research, policy preparation, training and the management of 
conferences and working groups.  As required conduct surveys, reviews and studies directly 
related to BMDO contracting.  Compile data in preparing briefings, routine reports and 
responses.  Assist in procurement reporting, document control and file maintenance.  Assist in 
the evaluation of management information systems.  Recommend effective tools and approaches 
to track workload, procurement milestones and other management data. 

CONTRACT (Company)    : SDIO84-93-C-0013 (Digital Systems Research) 
TYPE OF ACTION : Option Exercise 
PLANNED AWARD DATE: Dec 94 
EST. VALUE ($M):  0.864 for FY94 
PRGM MGR:   Mr. Stephen Moss PCO: Ms. Karen Reuter 

CONTRACT OPERATIONS DIVISION (DCTO) 

Contract Policy Support 
Support DCTO contracting officers in:  acquisition planning; drafting of solicitations; contract 
award; contract management; and acquisition analysis.  Provide acquisition and procurement 
support to the BMDO.  Provide draft procurement schedules and milestones.   Assist in preparing 
or reviewing acquisition plans, source selection plans, CBD announcements, Statements of Work 
Contract Data Requirements Lists and Request for Proposals.  Develop award fee plans/guides 
and other acquisition documents. Draft source selection guidelines and assist in administrative 
support of source selection process.  Assist with contract modifications, contract file preparation 
and closeout of completed contracts. 

CONTRACT (Company)    : SDIO84-93-C-0012 (Digital Systems Research) 
TYPE OF ACTION : Option Exercise 
PLANNED AWARD DATE:  Dec 94 
EST. VALUE ($M):  4.784 for FY94 
PRGM MGR:  Mr. Michael Allison PCO: Ms. Karen Reuter  

MANAGEMENT OPERATIONS DIRECTORATE (DMO) 

Management Support 
Management Operations SETA Support. 

CONTRACT (Company)     :  SDIO84-92-C-0023 (Dichroma Inc) 
TYPE OF ACTION : Option Exercise 
PLANNED AWARD DATE: Jul 94 
EST. VALUE ($M): 0.656 for FY94 
PRGM MGR: Mr. Edward Gray PCO: Ms. Karen Reuter 
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DEPUTY FOR PROGRAM OPERATIONS (DP) 

DP SETA Consolidation T8(a)1 
Provide a single source for the consolidation of support currently provided by contracts SDI084- 
91-C-0018, 90-C-0012, and 89-C-0042. Support includes program assessment, contract 
assessment, and facilities management for DPC; financial management and accounting for DPF; 
and operation of the VPIC for DPI. 

CONTRACT (Company)     :  HQ0006-94-R-0001 
TYPE OF ACTION :  New Contract 
PLANNED AWARD DATE:  Sep 94 
EST. VALUE ($M):   1.0forFY94 
PRGM MGR:  Mr. Billy Love PCO:  Maj. John Swan  

Support Services 
Internal independent review support services. 

CONTRACT (Company)     :  HQ0006-93-C-0005 (Sherikon Inc.) 
TYPE OF ACTION :   Option Exercise 
PLANNED AWARD DATE:  Jul 95 
EST. VALUE ($M):  0.442 for FY94 
PRGM MGR:  Mr. Gary Ramos PCO:  Ms. Karen Reuter 

Support Services 
Computer-related support services for requirements analysis, data entry, and data quality 
assurance for DPC and DPF. 

CONTRACT (Company)     :  SDIO84-92-C-0027 (Arist Corp.) 
TYPE OF ACTION :  Option Exercise 
PLANNED AWARD DATE:  Oct 94 
EST. VALUE ($M):  0.500 for FY94 
PRGM MGR:  Mr. Billy Love PCO:  Ms. Karen Reuter 

PLANNING & CONTROL DIRECTORATE (DPC) 

Management Support Services 
Program planning policy development and support. 

CONTRACT (Company)     :  SDIO84-93-C-0025 (H.J. Ford Assoc.) 
TYPE OF ACTION :  Option Exercise 
PLANNED AWARD DATE:  May 94 
EST. VALUE ($M):  0.600 for FY94 
PRGM MGR:  Mr. Jack Hardgrove PCO:  Ms. Karen Reuter 
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DPI SETA 
Information Resource Management support including Information Architecture and Security. 

CONTRACT (Company)    :  SDIO84-93-C-0024 (BDM Federal, Inc.) 
TYPE OF ACTION :  Option Exercise 
PLANNED AWARD DATE: May 94 
EST. VALUE ($M):   1.175 for FY94 
PRGM MGR:  Ms. Jeanette Clay PCO: Ms. Karen Reuter 

COST ESTIMATING & ANALYSIS DIRECTORATE (DPE) 

Management Support Services 
Cost estimating and analysis support to DPE. 

CONTRACT (Company)    :  SDIO84-93-C-0026 (Applied Research, Inc.) 
TYPE OF ACTION :  Option Exercise 
PLANNED AWARD DATE:  May 94 
EST. VALUE ($M):  5.081 for FY94 
PRGM MGR:   Mr. Lowell Naef PCO:  Ms. Karen Reuter 

INFORMATION SYSTEMS DIRECTORATE (DPI) 

DPI Information Systems Support 
Information resources management, accreditation and information systems architecture design 
services for the Information System Directorate. 

CONTRACT (Company)    : HQ0006-94-R-0008 
TYPE OF ACTION : New Contract 
PLANNED AWARD DATE: May 94 
EST. VALUE ($M):  0.45 for FY94 
PRGM MGR:   MAJ Steven Morrese PCO:  Ms. Karen Reuter  

Technical Information Center (TIC) 
Collect, catalog and store scientific, engineering and policy data and information relevant to the 
BMD. Archive relevant BMD data Analyze and assess data and analytical methodologies. 
Support coordination of data gathering activities with scientific and technical information 
activities, such as the Defense Technical Information Center (DTIC). Assist in technology 
transfer within the BMDO and with other authorized users of U.S. Government Technology. 

CONTRACT (Company)    :  SDIO84-90-C-0002 (Dynamics Research Corp.) 
TYPE OF ACTION :  Option Exercise 
PLANNED AWARD DATE:  Aug 94 
EST. VALUE ($M):  0.983 for FY94 
PRGM MGR:   Mr. Roy Huffman PCO:  Mr. Robert Frey 
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Graphics Support 
Provide publishing and graphics production services to support the Director, BMDO.   Output 
includes the publication of significant documents such as the annual Report to Congress, 
Congressional budget justification material, financial status on a recurring basis, directories, and 
major events calendars for the BMDO and support commands. 

CONTRACT (Company)     :  SDIO84-90-C-0012 (Comprehensive Tech. Intl.) 
TYPE OF ACTION :  Option Exercise 
PLANNED AWARD DATE:  May 94 
EST. VALUE ($M):   1.621 for FY94 
PRGMMGR:  MAJ Steve Morrese PCO; Mr. Robert Frey  

BMDO Information Systems Support 
This effort provides support for the classified computer operations center and Information Center 
(IC) which support BMDO.  This support involves three main areas; (1) facilities operation and 
management, (2) operating systems software support, and (3) IC support.   This effort also 
includes support for any future purchases of Commercial off-the-shelf software and any new 
hardware. 

CONTRACT (Company)     :  SDIO84-91-C-0004 (I-NET) 
TYPE OF ACTION :  Option Exercise 
PLANNED AWARD DATE:  Feb 95 
EST. VALUE ($M):   1.07 for FY95 
PRGM MGR:   Mr. Christopher Capilongo PCO: Ms. Karen Reuter 

Development of an Information System Architecture and the Program Information 
Management System (SPIMS) Support 
Provide software development support to the BMDO Information System Directorate. 

CONTRACT (Company)     :  SDIO84-92-C-0020 (BDM Federal, Inc.) 
TYPE OF ACTION :  Option Exercise 
PLANNED AWARD DATE:  May 94 
EST. VALUE ($M):  5.244 for FY94 
PRGM MGR:  Ms. Jeanette Clay PCO: Ms. Karen Reuter 

Operation and Maintenance of Management Information Center Support 
Provide support services for the Management Information Center. 

CONTRACT (Company)     :  SDIO84-92-C-0024 (ARS Limited) 
TYPE OF ACTION :  Option Exercise 
PLANNED AWARD DATE:  May 94 
EST. VALUE ($M):  0.517 for FY94 
PRGM MGR:  Mr. Christopher Capilongo PCO: Ms. Karen Reuter 
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DEPUTY FOR STRATEGIC RELATIONS (DR) 

System Analysis 
System Analysis on alternative BMDS for predicting performance level and interpreting 
simulation models, & resolve issues over D Phase. 

CONTRACT (Company)    : HQ0006-94-R-0006 
TYPE OF ACTION : New Contract 
PLANNED AWARD DATE: Aug 94 
EST. VALUE ($M): TBD for FY94 
PRGM MGR:   Dr. Charles Infosino PCO: Ms. Karen Reuter 

Administrative Support 
Provide research , writing and administrative support, for the office of the Historian. 

CONTRACT (Company)     :  SDIO84-92-C-0028 (Adv. Resource Technologies) 
TYPE OF ACTION :  Option Exercise 
PLANNED AWARD DATE:  Jul 94 
EST. VALUE ($M):  0.115 for FY94 
PRGM MGR:   Dr. Donald Baucom PCO:  Ms. Karen Reuter 

INTERNATIONAL AFFAIRS DIRECTORATE (DRT) 

Multinational Technical Support (MINTS) 
Assist the Multinational Programs Division (DRI) in the Deputy for Strategic Relations 
Directorate BMDO, in the evaluation and development of threat documentation to support Allied 
participation.  Assist in foreign visit request processing and multinational conference support. 

CONTRACT (Company)    :  SDIO84-91-C-0030 (B K Dynamics) 
TYPE OF ACTION :  Option Exercise 
PLANNED AWARD DATE:  Oct94 
EST. VALUE ($M):  1.075 for FY95 
PRGM MGR:  LTCOL Mauro Farinelli PCO: Ms. Karen Reuter 

EXTERNAL AFFAIRS DIRECTORATE (DRE) 

Legislative Affairs Support 
Provides support to BMDO in order to enhance its capability to receive and coordinate 
legislative affairs information and its ability to conduct security and policy reviews on public 
release documents. 

CONTRACT (Company) 
TYPE OF ACTION 
PLANNED AWARD DATE 
EST. VALUE ($M) 

SDIO84-92-C-0021 (SCICOMM) 
Option Exercise 
May 94 
0.673 for FY94 

PRGM MGR:   Mr. Thomas Johnson PCO: Ms. Karen Reuter 
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SECURITY, INTELLIGENCE & COUNTERMEASURES DIR. (DSI) 

Intelligence Threat Office SETA Support 
Provide Technical and Programmatic Support for the Intelligence Threat Office. 

CONTRACT (Company)    : HQ0006-93-C-0016 (System Planning Corp.) 
TYPE OF ACTION : Option Exercise 
PLANNED AWARD DATE: Jul 95 
EST. VALUE ($M): 4.590 for FY95 
PRGM MGR;   CAPT Paul Tilson PCO:  Mr. Robert Frey  

DSI SETA 

CONTRACT (Company)    : SDIO84-93-C-0023 (Booz Allen & Hamilton) 
TYPE OF ACTION : Option Exercise 
PLANNED AWARD DATE: May 94 
EST. VALUE ($M): 2.278 for FY94 
PRGM MGR:  Mr. Robert Kranc PCO: Ms. Karen Reuter  

COUNTERMEASURES DIVISION (DSIM) 

Countermeasure Assessment & Integration Support Area 2 
The contractor will execute and coordinate various elements of the Countermeasures Technical 
Program to ensure that the highest priority countermeasures are evaluated in an optimal manner 
considering technical risk, cost to the countermeasures program and risk to the SDS system. 

CONTRACT (Company)    :  SDIO84-91-C-0011 (Sys. Plan. Corp.) 
TYPE OF ACTION : Option Exercise 
PLANNED AWARD DATE: Aug 94 
EST. VALUE ($M): 5.300 for FY94 
PRGM MGR:  Ms. Bertina Gillis PCO: Mr. Robert Frey 

Countermeasure Assessment & Integration Support Area 3 
Technical Evaluation Oversight and Strategic Analysis.  Contractor will conduct analyses of 
strategic offensive-defensive environment; use interactive gaming and simulation; conduct special 
studies; and conduct evaluations to examine potential countermeasures that could effect the 
development and deployment of the strategic defense system. 

CONTRACT (Company)    : SDIO84-91-C-0012 (Sys. Plan. Corp.) 
TYPE OF ACTION : Option Exercise 
PLANNED AWARD DATE: Aug 94 
EST. VALUE ($M): 2.01 for FY94 
PRGM MGR:   LTC Jim Ahern PCO: Mr. Robert Frey 
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Countermeasure Assessment & Integration Support Area 1 
Countermeasures Assessments and Integration Program Contract will provide independent 
analysis of BMD system concept to determine potential design fragilities.  Coordinate various 
elements of assessment program and recommend tests and experiments to resolve issues. Update 
and maintain CM database and library. 

CONTRACT (Company)    :  SDIO84-91-C-0019 (SAIC) 
TYPE OF ACTION :  Option Exercise 
PLANNED AWARD DATE: Aug 94 
EST. VALUE ($M): 2.056 for FY94 
PRGM MGR;   Col. Robert Swedenburg PCO:  Mr. Robert Frey  

SECURITY DIVISION (DSIS) 

Management of Access Control Center (ACC) 
Man and maintain the BMDO Access Control Center (ACC) 24 hours per day. 

CONTRACT (Company)     :  SDIO84-90-C-0013 (Beta Analytics, Inc.) 
TYPE OF ACTION :  Option Exercise 
PLANNED AWARD DATE:  Mar 94 
EST. VALUE ($M):  0.672 for FY94 
PRGM MGR:   Col. Robert R. Peavey, USAF PCO:  Ms. Karen Reuter 

Management of Access Control Center (ACC) 
Man and maintain the BMDO Access Control Center (ACC) 24 hours per day. 

CONTRACT (Company)    :  SDIO84-90-C-0013 (Beta Analytics, Inc.) 
TYPE OF ACTION : Follow-on 
PLANNED AWARD DATE:  Mar 95 
EST. VALUE ($M): 0.336 for FY95 
PRGM MGR:   Col. Robert R. Peavey, USAF PCO:  Ms. Karen Reuter  

DEPUTY FOR TECHNOLOGY (DT) 

Power and power conditioning for DT special projects. 

CONTRACT (Company)    :  SDIO84-93-C-0010 (Booz Allen & Hamilton) 
TYPE OF ACTION :  Option Exercise 
PLANNED AWARD DATE:  Jan 95 
EST. VALUE ($M):  TBD for FY95 
PRGM MGR:   LTC Frederick Tarantino PCO:  Mr. Robert Frey 
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INTERCEPTOR TECHNOLOGY (DTC) 

Atmospheric Interceptor Technology 

CONTRACT (Company) 
TYPE OF ACTION 
PLANNED AWARD DATE 
EST. VALUE ($M) 

SDIO84-91-C-0025 (Lockheed Mis & Space Co.) 
Option Exercise 
4th Qtr 95 
TBD for FY95 

PRGMMGR:   MAJ Earl Hill PCO:  MAJ John Swan 

SDIO84-91-C-0026 (McDonnell Douglas) 
Option Exercise 
4th Qtr 95 
TBD for FY95 

ENDO-LEAP 

CONTRACT (Company) 
TYPE OF ACTION 
PLANNED AWARD DATE 
EST. VALUE ($M) 
PRGMMGR:  MAJ Earl Hill PCO:  MAJ John Swan 

Neumonic Sensors 

CONTRACT (Company)     :  SDIO84-91-C-0028 (AEDAR Corp.) 
TYPE OF ACTION :  Option Exercise 
PLANNED AWARD DATE: Aug 94 
EST. VALUE ($M): 0.336 for FY94 
PRGMMGR:  Dr. Richard Curtis PCO:  Maj. John Swan 

Interceptor Technical 
Interceptor Technical SPT/SETA TNS/TNC and MSX (TRPL SETA). 

CONTRACT (Company) 
TYPE OF ACTION 
PLANNED AWARD DATE 
EST. VALUE ($M) 

SDIO84-92-D-0001 (Analytic Services Inc.) 
Option Exercise 
May 94 
2.700 for FY94 

PRGMMGR:   MAJ Earl Hill PCO:  Maj. John Swan 

Maintenance Support 
Operations and maintenance of the Aero-optic Evaluation Center. 

CONTRACT (Company)    :  SDIO84-93-C-0001 (CALSPAN-UB Research Or.) 
TYPE OF ACTION :  Option Exercise 
PLANNED AWARD DATE: May 94 
EST. VALUE ($M):  1.479 for FY94 
PRGMMGR:  Dr. Billy J. Walker PCO:  Maj. John Swan 
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DIRECTED ENERGY DIRECTORATE (DTD) 

Kinetic Energy Boost Phase Intercept Office Services. 

CONTRACT (Company)     :  HQ0006-94-R-0005 
TYPE OF ACTION : New Contract 
PLANNED AWARD DATE:  Sep 94 
EST. VALUE ($M):  TBD for FY94 
PRGM MGR:  MAJ Michael Fisher PCO:  Mr. Bob Frey 

LtCol. Dale Tietz 

ALPHA Device Interface « 
ALPHA Device Interface with ALI. 

CONTRACT (Company)     :  SDIO84-92-C-0002 (TRW Inc.) 
TYPE OF ACTION :  Option Exercise 
PLANNED AWARD DATE:  Apr 94 
EST. VALUE ($M):  3.301 for FY94 
PRGM MGR:   Dr. Lyn Skolnik PCO:  Mr. Robert Frey 

High Energy Laser (HEL) 

CONTRACT (Company)    : SDIO84-92-C-0008 (W.J. Schafer Assoc.) 
TYPE OF ACTION :  Option Exercise 
PLANNED AWARD DATE: Jan 95 
EST. VALUE ($M):  21.4 for FY95 
PRGM MGR:   Mr. Neil Griff PCO:  Mr. Robert Frey 

Boost Phase Intercept 
Boost Phase Intercept Concept study with Israeli Mod.  Reference number SDIO84-93-C-0008. 

CONTRACT (Company)     :  SDIO84-93-C-0008 (Wales Ltd.) 
TYPE OKACTTON :  Option Exercise 
PLANNED AWARD DATE:  Jul 94 
EST. VALUE ($M):   1.08 for FY94 
PRGM MGR:  LtCol. Dale Tietz PCO:  LCDR Dan Smith 
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INNOVATIVE SCIENCE & TECHNOLOGY DIRECTORATE (DTI) 

Small Business Support 
Maintenance and enhancement of the BMDO Small Business Innovative Research Program 
database and support of the Office Outreach and Small Business transition activities. 

CONTRACT (Company)     : HQ0006-93-C-0004 (Futron Corp.) 
TYPE OF ACTION : Option Exercise 
PLANNED AWARD DATE:  Aug 95 
EST. VALUE ($M):  0.545 for FY94 
PRGMMGR:   Mr. Carl Nelson PCO: Maj. John Swan 

Engineering Support 
DTI scientific, engineering, and technical assistance. 

CONTRACT (Company)     :  SDIO84-91-C-0034 (Booz Allen & Hamilton, Inc.) 
TYPE OF ACTION : Option Exercise 
PLANNED AWARD DATE:  Oct 94 
EST. VALUE ($M): 0.669 for FY95 
PRGM MGR:   Dr. Kepi Wu PCO: MAJ John Swan 

Engineering Support 
DTI scientific, engineering, and technical assistance. 

CONTRACT (Company)     : SDIO84-91-C-0035 (W.J. Schafer Assoc.) 
TYPE OF ACTION : Option Exercise 
PLANNED AWARD DATE: Oct 94 
EST. VALUE ($M): 0.742 for FY95 
PRGM MGR:  Dr. Kepi Wu PCO: MAJ John Swan 

Technical Support 
Technical Support for materials and structures program. 

CONTRACT (Company)     :  SDIO84-93-C-0011 (W.J. Schäfer Assoc.) 
TYPE OF ACTION : Option Exercise 
PLANNED AWARD DATE: Jun 95 
EST. VALUE ($M):  1.940 for FY95 
PRGMMGR:  LtCol. Michael Obal PCO: Maj. John Swan 
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Energetic Materials Without Chlorine 
Test advanced solid propellant energetic materials.  Establish integrated program with U.S. & 
Russian technical companies/labs to test samples of new propellants, with special emphasis on 
those without chlorine.  Conduct small motor validation and other standard tests in Russia on a 
cooperative basis with U.S. and Russian organizations.  Evaluate new propellants using small 
batch (BATES type) motors, and conduct standard physical property and hazard tests.  Evaluate 
tailorability and stability of new propellants using laboratory scale experiments. 

CONTRACT (Company)     : 
TYPE OF ACTION : New Contract, Sole Source 
PLANNED AWARD DATE: Jun 94 
EST. VALUE ($M): 0.200 for FY94 
PRGM MGR:  Mr. Leonard Caveny PCO: 

Skipper Phase II 
Conduct Phase II of the Skipper contract.  Effort will include completing satellite and sensor 
designs, fabrication and test of flight sensors, integrating flight experiments with satellite 
provided under a Utah State subcontract with the Moscow Aviation Institute, followed by testing 
of the integrated sensor/satellite system.  Effort also includes support to integration of the 
satellite into the blniya booster, and on orbit operations support. 

CONTRACT (Company)     : HQ0006-94-C-0008 (Space Dynamics Lab/Utah 
State Univ) 

TYPE OF ACTION            : Option Exercise 
PLANNED AWARD DATE: Jan 95 
EST. VALUE               ($M):  3.4 for FY95 
PRGM MGR:   Mr. Leonard Caveny PCO:  LCDR Dan Smith  

Space Active Modular Materials Experiment (SAMMES) 
Exercise option of the SAMMES contract to procure second set of flight hardware. 

CONTRACT (Company)     : HQ0006-91-C-0027 (Physical Sciences, Inc.) 
TYPE OF ACTION :  Option Exercise 
PLANNED AWARD DATE:  Oct 94 
EST. VALUE ($M):  TBD for FY94 
PRGM MGR:  LtCol. M. Obal PCO: Maj. John Swan 

SENSOR TECHNOLOGY DIRECTORATE (DTS) 

Sensor's Lab Support 

SDIO84-88-C-0026 (Utah St. Univ.) CONTRACT (Company) 
TYPE OF ACTION 
PLANNED AWARD DATE 
EST. VALUE ($M) 

Dec 94 
1.000 for FY95 

PRGM MGR:   MAJ Ralph McClain PCO:  LCDR Dan Smith 
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System Engr & Tech Assistance for BMDO Survivabilitv Program 
Provide analysis of research and development efforts to the Survivability Technology Program 
which may be used in program planning and investment strategy activities. 

CONTRACT (Company)     :  SDIO84-91-C-0003 (Booz Allen & Hamilton, Inc.) 
TYPE OF ACTION :  Option Exercise 
PLANNED AWARD DATE:  Feb 94 
EST. VALUE ($M):  0.300 for FY94 
PRGMMGR:  Maj. Garret Schneider PCO:  LCDR Dan Smith 

MSX Data Processing Center 

CONTRACT (Company)    :  SDIO84-92-C-0016 (Utah State Univ.) 
TYPE OF ACTION :  Option Exercise 
PLANNED AWARD DATE:  Aug 95 
EST. VALUE ($M):  3.100 for FY95 
PRGMMGR:  MAJ Ralph McClain PCO:  LCDR Dan Smith  

Sensor Technician 
Sensor technician SPT/SETA TNS/TNC and MSX (TRPL SETA). 

CONTRACT (Company)    : HQ0006-94-C-0009 (Nichols Research Corp.) 
TYPE OF ACTION :  Option Exercise 
PLANNED AWARD DATE:  Jun 94 
EST. VALUE ($M):  7.700 for FY94 
PRGM MGR:   Capt. Scott Larrimore PCO:   LCDR Dan Smith 

System Engr & Tech Assistance for BMDO Survivability Program 
Analysis of research and development efforts relating to survivability technology for use in 
program planning, investment strategy and integrated acquisition program support. 

CONTRACT (Company)    :  SDIO84-91-C-0003 
TYPE OF ACTION :  Follow-on 
PLANNED AWARD DATE:  Feb 95 
EST. VALUE ($M):  0.500 for FY95 
PRGMMGR:  Maj. Garret Schneider PCO:  LCDR Dan Smith 
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DEPUTY FOR STRATEGIC DEFENSE (GS) 

BATTLE MANAGEMENT, COMMAND & CONTROL (GSB) 

BMP Integration/BMC3 

Follow-on contract to the current Systems Engineering and Integration contract for BMDO. 
Contract will provide system engineering services to BMD in both NMD and TMD areas.  Will 
support integration of all services missile defense systems. Will be primary test and evaluation 
support contractor with responsibility for simulations and test environments. Will provide 
technology readiness assessments and deployment planning for NMD.  Will provide a distributed 
rapid prototyping capability for BMC3 and will build a prototype BMC3 capability for NMD 
Epoch 1. 

CONTRACT (Company)     :  (Martin Marietta/GE SEIC) 
TYPE OF ACTION : Full and Open Competition 
PLANNED AWARD DATE:  2nd Qtr FY 95 
EST. VALUE ($M):  50.8 for FY95 
PRGM MGR:  Maj. John Mahony PCO:  Mr. Peter Van Name  

GLOBAL MISSILE DEFENSE (GSG) 

SETA for GM 
Scientific, Engineering and Technical Assistance services for the General Manager. 

CONTRACT (Company)     :  SDIO84-93-C-0017/0018/0019 
TYPE OF ACTION : Follow-On / Full and Open Competition 
PLANNED AWARD DATE: Jun 94 
EST. VALUE ($M): TBD for FY95 
PRGM MGR:  LtCol. Efrem Strain PCO:  Mr. Peter Van Name 

SYSTEMS ENGINEERING DIRECTORATE (GSI) 

SE&I for SDS 

CONTRACT (Company)     : SDIO84-88-C-0020 (Martin Marietta - [GE]) 
TYPE OF ACTION : Option Exercise 
PLANNED AWARD DATE: May 95 
EST. VALUE ($M): TBD for FY95 
PRGM MGR:   CDR Robert Upchurch PCO:  Mr. Marc Lesser 
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Target Oriented Tracking System 
Development of an end-to-end tracking capability with Theater Missile Defense Applications. 
This will build on work performed under Target Oriented Tracking System. 

CONTRACT (Company)    : SDIO84-92-C-0010 
TYPE OF ACTION : Follow-On 
PLANNED AWARD DATE:  Oct 94 
EST. VALUE ($M):  1.500 for FY95 
PRGM MGR:   CDR Robert Upchurch PCO: Mr. Peter Van Name 

System Engineering and Integration 
Provide BMDO with integration engineering and analysis, test planning, NMD contingency 
deployment planning, NMD technology readiness program planning and develop/build BMC3 
prototype to support Epoch 1. 

CONTRACT (Company)    : 
TYPE OF ACTION : New Contract / Full and Open Competition 
PLANNED AWARD DATE:  Mar 95 
EST. VALUE ($M):  46.000 for FY95 
PRGM MGR:   CDR Robert Upchurch PCO: Mr. Marc Lesser 

System Engineering and Integration 
Provide sustaining integration and engineering analysis and support during competition for 
follow-on SEI/BMC3 contract. 

CONTRACT (Company)    : HQ0006-94-C-0013 (Martin Marietta) 
TYPE OF ACTION :  Option Exercise 
PLANNED AWARD DATE: Jan 95 
EST. VALUE ($M): 34.000 for FY95 
PRGM MGR:  CDR Robert Upchurch PCO: Mr. Marc Lesser 

Super SETA Contract 
Purpose of this acquisition is to obtain scientific, engineering and technical assistance support. 

CONTRACT (Company)     :  SDIO84-93-C-0017, 0018 & 0019 
TYPE OF ACTION : Follow-On 
PLANNED AWARD DATE:  Jun 94 
EST. VALUE ($M):  7.000 for FY94 
PRGM MGR:  COL Howard J. Withycombe PCO:  Mr. Peter Van Name 
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TEST & EVALUATION DIRECTORATE (GST) 

Test and Evaluation Directorate SETA Services. 

CONTRACT (Company)    : HQ0006-94-R-0004 
TYPE OF ACTION : New Contract 
PLANNED AWARD DATE: May 94 
EST. VALUE ($M): TBD for FY94 
PRGM MGR:  LtCol. Randall Clendening PCO: LCDR Dan Smith 

Systems. Engineering and Technology Assistance - Engineering 
Support Civil Engineering Division of the Test and Evaluation Directorate, BMDO, in program 
management of facilities acquisition and integration activities.  Perform technical analysis and 
review of documents which affect policy, management and facilities acquisition and 
environmental engineering program.  Perform research on specified topics and prepare draft 
associated action papers and correspondence.  Prepare draft input to POM and budget 
submittals.  Provide meeting/conference as well as graphics and publication support.  Provide 
facilities basing/siting support.  Conduct special studies as required. 

CONTRACT (Company)    : SDIO84-90-C-0027 (Harris Group, Inc.) 
TYPE OF ACTION :  Option Exercise 
PLANNED AWARD DATE: Jul 94 
EST. VALUE ($M): TBD for FY94 
PRGM MGR:  Maj. Tracy Bailey PCO:  LCDR Dan Smith 

Test and Evaluation Directorate SETA Services 
Support Civil Engineering Division of the Test and Evaluation Directorate, BMDO, in program 
management of facilities acquisition and integration activities.  Perform technical analysis and 
review of documents which affect policy, management and facilities acquisition and 
environmental engineering program.  Perform research on specified topics and prepare draft 
associated action papers and correspondence.  Prepare draft input to POM and budget 
submittals.  Provide meeting/conference as well as graphics and publication support.  Provide 
facilities basing/siting support.  Conduct special studies as required. 

CONTRACT (Company)    : 
TYPE OF ACTION : New Contract / Other Than Full and Open / 

Small Business Set-Aside 
PLANNED AWARD DATE: Jul 95 
EST. VALUE ($M): TBD for FY95 
PRGM MGR:  Maj. Tracy Bailey PCO:  LCDR Dan Smith 
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DEPUTY FOR THEATER MISSILE DEFENSE (GT) 

THEATER MISSILE DEFENSE (GT) 

Engineering Support 
Scientific, engineering and technical support for TMD. 

CONTRACT (Company)    :  SDIO84-92-C-0006 (Ares Corp.) 
TYPE OF ACTION :  Option Exercise 
PLANNED AWARD DATE:  Feb 95 
EST. VALUE ($M):   10.0 for FY95 
PRGM MGR:  Major Charles Schwarz PCO: Mr. Marc Lesser 

PROGRAM MANAGEMENT & CORPORATE STRATEGY DIR. (GTP) 

Poet Facility Support 

CONTRACT (Company)     :  HQ0006-93-C-0027 (Adv. Resource Tech., Inc.) 
TYPE OF ACTION :  Option Exercise 
PLANNED AWARD DATE:  Sep 94 
EST. VALUE ($M):   1.300 for FY94 
PRGM MGR:  MAJ Charles Schwarz PCO:  Mr. Marc Lesser 
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DEPARTMENT OF THE ARMY 
U.S. ARMY SPACE AND STRATEGIC DEFENSE COMMAND 

POST OFFICE BOX 1500 

HUNTSVILLE, ALABAMA 35807-3801 
REPLY TO 
ATTENTION OF 

April 20, 1993 

Policy and Compliance Branch 

SUBJECT:  FY93 & FY94 U.S. Army Space and Strategic Defense 
Command (USASSDC) Acquisition Estimate 

Dear Sir: 

Enclosed is the Acquisition Estimate for the USASSDC 
for fiscal years 1993 and 1994.  The total estimated value range 
in $M is for the total requirement and period of performance 
which in some cases may be five years.  The estimate is for 
planning purposes only; solicitations are not available. 
Specific information on these acquisitions will not be furnished 
until the proposed acquisition is synopsized or the solicitation 
issued.^ Decisions on multinational participation have not been 
made.  These estimates are not to be construed as a commitment 
by the government to purchase the items described and are based 
on the best information available.  These are estimates and, as 
such, are subject to revision or cancellation at any time. 

When a proposed acquisition is synopsized in the Commerce 
Business Daily (CBD), any offeror who has an existing contract 
with the USASDC which contains an organizational conflict of 
interest (0CI) agreement must submit a written request to obtain 
approval to participate in the acquisition.  The approval is 
required if an OCI agreement is included at the prime or 
subcontract level and if the technology area is the same or 
closely relates to the subject solicitation.  Requests for 
approval to participate should be submitted in accordance with 
CBD synopsis instructions for individual acquisitions. 

This information serves as the Research and Development 
(R&D) Advance Notice (Sources Sought pursuant to FAR 5.205(a) 
for each individual item described. 

Questions regarding a specific acquisition should be 
addressed in writing directly to the Contract Specialist listed 
as the point of contact for the particular acquisition.  General 
questions regarding this document or requests to be added to the 
mailing list for future yearly mailings of the USASSDC Acquisi- 
tion Estimates, should be addressed in writing to Ms. Elizabeth 
Ratliff, CSSD-CM-AC.  The fax number is (205) 955-4240. 

Sincerely, 

Enclosure 
Contracting and 

Acquisition Management Office 
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U.S. Army Space and Strategic Defense Command (USASSDC) 
P.O. Box 1500 

Huntsville, AL 35807-3801 

Airborne Surveillance Testbed (AST) Office 

Title of Procurement:   AST Optical Systems (OS) 

Brief description: 

This acquisition is for effort to address system-level performance issues and solutions. 
The contractor shall provide independent analyses, technical support, and performance 
assessment for the AST integration and test tasks with special emphasis on optical testing and 
test target development and analyses.  The contractor shall review and evaluate the impact of 
design and growth changes on the performance, flying qualities, and systems of the Boeing AST 
767 aircraft.  In later years of this effort, data processing will continue to evolve, testbed 
mission design support will be continued, analyses of data from completed missions will focus 
on support to midcourse issue resolution. 

Contract Type: 

Type Competition: 

RFP Release Date:  Feb 94 

Estimated Contract Award Date: 

Period of Performance: 

Estimated Contract Value:  $1-5M 

Points of Contact: 

Technical: Ms. Geneva Jackson 
CSSD-CM-TC 
Phone:   (205)955-1187 

Contractual: 
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Title of Procurement:  Airborne Surveillance Testbed (AST) 

Brief description: 

This acquisition is for continued use of the AST to provide significant and timely 
contributions to resolution of major ballistic missile defense (BMD) issues.   The scope of this 
effort includes definition of future experiments, experiment planning, conduct of experiments, 
and data reduction.   Routine maintenance of the AST hardware and software, as well as AST 
support activities (Operations Security (OPSEC), product assurance, configuration control, etc.) 
are also provided. 

Contract Type: 

Type Competition:  Sole Source (Boeing Defense & Space Group) 

RFP Release Date:  Mar 94 

Estimated Contract Award Date: 

Period of Performance:  FY95, FY96, FY97 

Estimated Contract Value:  $50-63M 

Points of Contact: 

Technical: Ms. Geneva Jackson 
CSSD-CM-TC 
Phone:   (205)955-1187 
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Sensors Directorate 

Title of Procurement:  Advanced Active Aperture Technology 

Brief description: 

This action will provide enhanced GBR operational/performance capabilities through 
design and development of advanced microwave, millimeter wave devices, circuit structures, 
innovative packaging concepts, and array control interfaces. 

Contract Type: 

Type Competition: 

RFP Release Date:  May 94 

Estimated Contract Award Date: 

Period of Performance: 

Estimated Contract Value:  $15-20M 

Points of Contact: 

Technical: Ms. Mollie Houston 
CSSD-CM-TC 
Phone:   (205)955-1187 

Contractual: 
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Title of Procurement:   Advanced Radar Component Technology (ARCT) 

Brief description: 

The purpose of this action will be to develop and demonstrate advanced subsystems and 
support hardware for next generation GBR systems.   Developments will offer highly enhanced 
operational and physical features.   It will included RF (transmitters, receivers, antennas) 
processing (hardware, algorithms, software) architectures, and power conditioning. 

Contract Type: 

Type Competition: 

RFP Release Date:  Jun 94 

Estimated Contract Award Date: 

Period of Performance:   5 years 

Estimated Contract Value:  $15-22M 

Points of Contact: 

Technical: Ms. Mollie Houston 
CSSD-CM-TC 
Phone:   (205)955-1187 

185 



Title of Procurement:  Advanced Rapid Optical Beam Steering System 

Brief description: 

The objective of this acquisition is to provide electro-optic precision tracking 
instrumentation for strategic and tactical interceptor lethality assessments.   The Strategic Defense 
Initiative Organization developed advanced technologies to be included are laser radar 
technologies, passive aperture agile beam technologies.  Multiple devices, as well as further 
development is planned.  Device concept and design is to apply to ground, airborne, and space 
utilization. 

Contract Type: 

Type Competition: 

RFP Release Date:  Jan 95 

Estimated Contract Award Date: 

Period of Performance: 

Estimated Contract Value:  $15-30M 

Points of Contact: 

Technical: Ms. Mollie Houston 
CSSD-CM-TC 
Phone:   (205)955-1187 
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Systems Analysis/Battle Management (SABM) Directorate 

Title of Procurement:  Discrimination Environments Dynamics Analysis 

Brief description: 

The overall objective of this effort is to develop discrimination algorithms and system 
schema to support detection, identification, and tracking of theater missiles defense threats in 
hostile environments. 

Contract Type: 

Type Competition: 

RFP Release Date:  Mar 94 

Estimated Contract Award Date: 

Period of Performance: 

Estimated Contract Value:  $1-3M 

Points of Contact: 

Technical:                 Ms. Mollie Houston 
CSSD-CM-TC 
Phone:  (205)955-1187 

Contractual: 
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Global Protection Against Limited Strikes (GPALS) 
Ground Based Interceptor 

Title of Procurement:   GBI/TMD Analysis 

Brief description: 

The contractor shall perform technological and analytical assessments of GBI/TMD 
hardware, software, data management and test as each progresses through its life cycle. 

Contract Type: 

Type Competition: 

RFP Release Date:  Apr 94 

Estimated Contract Award Date: 

Period of Performance: 

Estimated Contract Value:  $0-25M 

Points of Contact: 

Technical: Mr. John Rails 
CSSD-CM-GN 
Phone:   (205)955-1187 

Contractual: 
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Global Protection Against Limited Strikes (GPALS) 
ROC/COMM 

Title of Procurement:  Network Interface Terminal (NIT) 

Brief description: 

The contractor will develop and produce a COMSEC unit utilizing Windjammer devices 
(supplied as government-furnished equipment (GFE) for use in the Global Protection Against 
Limited Strikes (GPALS) National Missile Defense (NMD) system.  This effort will encapsulate 
pre-processor and post-processor capability with the Windjammer Multi-Chip Module (MCM) 
into a single stand-alone unit to provide link encryption, end-trend encryption, authentication and 
key management capabilities for ground components in the NMD system. 

Contract Type: 

Type Competition: 

RFP Release Date:  Jan 94 

Estimated Contract Award Date: 

Period of Performance: 

Estimated Contract Value:  $5-10M 

Points of Contact: 

Technical: Mr. John Rails 
CSSD-CM-GN 
Phone:   (205)955-1187 

Contractual: 
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DEPARTMENT OF THE AIR FORCE 
HEADQUARTERS 

SPACE AND MISSILE SYSTEMS CENTER 

Forecast of Expected 
Contract Opportunities 

for FY94/95 

March 1994 
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DEPARTMENT OF THE AIR FORCE 
HEADQUARTERS  SPACE AND MISSILE  SYSTEMS CENTER  (AFMC1 

LOS ANGELES,  CA 

PROM: HQSMC/MGP 
185 Discoverer Blvd., Suite 1315 
Los Angeles AFB, CA 90245-4695 

14 January 1994 

SUBJ: Ballistic Missile Defense Organization (BMDO) Forecast of Expected Contract Opportunities 
for Fiscal Years 1994 and 1995 

TO: BMDO/DCT 
7100 Defense Pentagon 
Washington, DC 20301-7100 

1. Reference your letter dated 03 December 1993, same subject. 

2. Forecasts of planned AF BMDO funded procurements are provided at Atch 1. Planned 
procurements are constrained due to funding uncertainties. 

3. Please call Barbara Atkinson, MGPF, ÜSN 833-3277 or CML (310) 363-3277 if you have any 
questions. 

1 Atch 
Planned AF BMD FY 94-95 Procurements 

cc: AFPEO/SP 
BMDO/DPF 

icial ManagementJBranch 
AF BMD Programs 
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DEPARTMENT OF THE AIR FORCE 
Headquarters Space and Missile Systems Center (AFMC) 

Los Angeles, CA 

Title of Procurement:  HAVE STAR 

Brief description: 

To provide NAIC with completed analysis and design information to support NAIC's role 
as Air Force Force Threat Manager for Ballistic Missile Defense (BMD), the Air Defense 
Initiative (ADI), and other new initiatives; including technical engineering analysis on 
technologies and subsystems of projected foreign weapon programs. 

Contract Type: 

Type of Action:  Full and Open - Time and Materials cost 
reimbursable (indefinite quantity) 

RFP Release Date: Estimated Jan/Feb 1994 

Estimated Contract Award Date:  June 1994 

Period of Performance:  60 months 

Estimated Contract Value:  $200,000 - $24,000,000 

Points of Contact: 

Technical: NAIC/TAIX (Mr. John Tuss) 
4115 Hebble Creek Rd., Suite 33 
Wright-Patterson AFB, OH 45433-5637 
Phone: 

Contractual: NAIC/TAIX (Mr. Frank Monnin) 
4115 Hebble Creek Rd., Suite 33 
Wright-Patterson AFB, OH 45433-5637 
Phone: 
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Title of Procurement:  Four Meter ULE™ Glass Mirror Blank 
Manufacture for Chemical Laser Large Optics 

Brief description: 

The objective is to produce a 4-m diameter, 20-mm thick ULE™ glass blank, slumped 
and ground to a 10-m radius of curvature.  The blank is to be provided GFE to a contractor for 
fabrication of a 4-m active primary mirror and potential integration into a space-qualified 
telescope. 

Contract Type:  Fixed Price 

Type of Action: Anticipated Sole Source 

RFP Release Date:  1 September 1993 

Estimated Contract Award Date: 31 December 1994 

Period of Performance:   18 months from award date, contract will 
complete 

Estimated Contract Value:  $2M 

Points of Contact: 

Technical: Theresa McCarthy-Brow 
Phillips Laboratory 
Kirtland AFB, NM  87117-5776 
Phone:  (505) 846-1683 

Contractual: 
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Title of Procurement:  Surveillance Optical Technologies 

Brief description: 

Innovative approaches in the field of low-cost, long-life components for future 
surveillance systems will be sought.  This includes areas such as precision silicon carbide 
substrate fabrication, durable multi-function thin-film coating deposition, control of paniculate 
and molecular contaminates, and analysis/ prediction/testing of component lifetimes in normal 
and stressed operating environments.  Several individual tasks are expected under this Broad 
Agency Announcement, ranging from 6 to 12 months in duration.   The overall objective is to 
demonstrate advanced technologies for improving producibility, extending lifetime, and 
increasing the performance of components for multi-spectral optical sensors operating in 
terrestrial or space environments. 

Contract Type:  Fixed Price 

Type of Action: Broad Agency Announcement (BAA) 

RFP Release Date:  20 October 1994 

Estimated Contract Award Date:  25 February 1995 

Period of Performance:  24 months 

Estimated Contract Value:  $ 1. 8M 

Points of Contact: 

Technical: 

Contractual: 

Richard Fedors 
Rome Laboratory/OCPC 
25 Electronic Parkway 
Griffiss AFB, NY  13441-4515 
Phone:   (315)330-3144 

TBD 
Rome Laboratory/PK 
26 Electronic Parkway 
Griffiss AFB, NY  13441-4514 
Phone: 
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DEFENSE NUCLEAR 
AGENCY 

Forecast of Expected 
Contract Opportunities 

for FY94/95 

March 1994 
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Defense Nuclear Agency 
6801 Telegraph Road 

Alexandria, Virginia  22310-3398 

1 4 J/W 1994 

AM 

MEMORANDUM FOB DIRECTOR OF CONTRACTS, BALLISTIC MISSILE DEFENSE 
ORGANIZATION, ATTN:  DCT, 7100 DEFENSE PENTAGON, 
WASHINGTON, DC 20301-7100 

SUBJECT:  Ballistic Missile Defense Organization (BMDO) Forecast 
of Expected Contract Opportunities for Fiscal Years 
1994 and 1995 

Reference your memorandum dated 3 December 1993, same 
subject. 

As requested, attached are brief descriptions of the 
Ballistic Missile Defense Organization (BMDO) sponsored 
contracting opportunities that are anticipated to be awarded by 
the Defense Nuclear Agency (DNA) during Fiscal Years 1994 and 
1995. 

If you have any questions on these proposed procurements, the 
point of contact in this office is Mr. Dennis E. Reed at 
(703) 325-1197. 

FOR THE DIRECTOR: 

^VID G. FREEMAN 
Director 
Acquisition Management 

Attachments 
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DEFENSE NUCLEAR AGENCY 
6801 Telegraph Road 

Alexandria, VA 22310-3398 

Title of Procurement:  Lethality criteria and system trade studies 

Brief description: 

This contract will evaluate existing lethality criteria for defeating threat theater ballistic 
missiles carrying a variety of warheads including conventional, advance conventional, nuclear, 
chemical, and biological warheads in bulk or submunition/bomblet form.  The contract will 
develop new criteria where existing criteria is inadequate. The contract will evaluate lethality 
models and simulations used to obtain end game results for adequacy in system trade studies. 
The contract will develop new models and simulations where existing models and simulations are 
inadequate. 

Contract Type:   CPFF 

Type of Action:  Full and Open 

RFP Release Date:  October 1994 

Estimated Contract Award Date: 

Period of Performance:  2-3 years 

Estimated Contract Value:  $800K 

Points of Contact: 

Technical: CDR Kenneth W. Hunter, USN 
% Shock Physics Special Projects (SPSP)   - 

Phone:  (703)325-0358 

Contractual: Mr. Thomas O. McCabe 
Contracting Officer 
Phone:   (703)325-1200 
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Title of Procurement: Letha'ty database development 

Brief description: 

This contract will continue developing a European and NATO Theater Missile defense 
lethality database to avoid duplication of efforts between Allied and U.S. lethality research. 
Tasks would include visiting potential database contributors to collect data, installing data onto 
the database, promoting the existence of the database, responding to requests for data, and 
supplying data from the database. 

Contract Type:  CPEF 

Type of Action: Full and Open 

RFP Release Date:  October 1994 

Estimated Contract Award Date: 

Period of Performance:  2-3 years 

Estimated Contract Value:  $200-600K 

Points of Contact: 

Technical: 

Contractual: 

Maj. Brian Hanson, USAF 
Shock Physics Special Projects (SPSP) 
Phone:  (703) 325-1275 

Mr. Thomas O. McCabe 
Contracting Officer 
Phone:  (703)325-1200 
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